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THE NEW UNITES STATES CEUISEES. 
Of the four cruisers now being built for the government, 
one, tbe Atlanta, was described and illustrated iu the Scien- 
tific American of November 17, 1883; tbe Boston is iden- 
tical in every respect to the Atlanta. In regard to size these 
two vessels are between the Dolphin and Chicago, which are 
described and illustrated in the present issue. 

tj. s. dispatch boat dolphin. 

The governing condition in the design of the Dolphin has 
been high speed capable of being maintained for several 
days. 'It is intended for a dispatch boat for furnishing rapid 
communication from the seat of government to any point 
on the coast, or to act as fleet dispatch boat if a United 
States squadron should need its services. In designing it 
all attempt at protection was abandoned, and machinery of 
the most durable and efficient type adopted. 

The principal features of the Dolphin, represented in the 
engraving upon this page, are: 

Length between perpendiculars S40 feet. 

Length, extreme 256*5 *' 

Breadth, moulded 81-85 " 

Breadth, extreme 32 " 

Depth from top of floors to top of main deck beams 18'25 " 

Depth from base line to top of main deck beams . . . 20"O7 " 

Top of main deck at side aboveload water line... 6 28 " 

Mean draught 1425 " 

Displacement at mean draught ... 1,485 tons. 

Complement of men 80 

Battery— One 6-inch pivot, four revolving cannon. 

Indicated horse power 2,300 

Speed 15knots. 

Capacity of coal bunkers 310 tons. 

It will have a flush open spar deck, with no poop cabin 
or forecastle. Near the cabin gangway will be a small 
central deck house, and, with the exception of another around 
the boiler and engine hatches, the deck will be uninterrupt- 



ed fore and aft. The armament will consist of one 6-inch 
B. L. R. mounted upon a shifting pivot forward of the 
fire bridge, and four 47 mm. Hotchkiss revolving cannons, 
mounted at the end of each bridge in fixed armored towers. 
It will have a three masted " schooner' "rig with small and 
light spars and n ft head gear. The plan shows that the 
structural arrangements will be similar to those of merchant 
vessels, except that care has been taken to divide the hull 
into six water-tight compartments by transverse bulkheads 
extending to the upper deck. Greater longitudinal strength 
than usual has been provided for. The bow will be strong 
and slightly ram-shaped. It will have a steam steering en- 
gine, will be lighted by electricity, aud will have electric 
search lights and head lights. The ventilation will be as 
perfect as it is possible to make it. 

A two cylinder compound vertical direct acting engine 
of 2,300 indicated horse power will actuate the single screw. 
There will be one high pressure cylinder 42 inches in dia- 
meter and one low pressure 78 inches in diameter, the stroke 
being 48 inches. The cylinders are to be placed immediately 
over the crankshaft, each being supported by two wrought 
iron columns secured to the bed plate of the engine, and by 
two cast iron brackets attached to the condenser and also 
forming the cross head guides. The valves and levers for 
working and regulating the engines will be operated from 
the starboard side of a gallery running around the engines 
on a level with the berth deck. An upper gallery will be on 
a level with the spar deck. The propeller will have four 
adjustable blades 14 feet 3 inches in diameter with a mean 
pitch of 21 feet 4 inches. 

Cylindrical boilers will be used with a pressure of 100 
pounds per square inch above the atmosphere. The grate 
surface will aggregate 270 square feet, and the heating sur- 
face 6,600 square feet. They will have internal cylindrical 
furnaces and horizontal fire tubes returning above the fur- 



naces. There will be two single end boilers having a length 
of 9 feet 6 inches and a diameter of 11 feet, and each fur- 
nished with two furnaces. There will also be two double 
end boilers with a length of 18 feet 3 inches, and a diameter 
of 11 feet, each having four furnaces. The longitudinal 
axes of the boilers will be placed in a fore and aft direction, 
the single end boilers aft facing the double end, the fire 
room between them being 9 feet 6 inches. At the other end 
of the double end boilers will be a fire space 9 feet long. 
The fire room hatches and other openings can be closed air- 
tight. 

The contract price for the bull, machinery, and fittings of 
tbe Dolphin, exclusive of the masts, spars, rigging, sails, 
boats, etc., was $315,000. 

U. S. TWIN SCREW STEAM CRUISER CHICAGO. 

Length between perpendiculars 315 ft. 

Length on water line 325 ft. 

Length over all 334ft.4in. 

Depth, garboard strake to nnder side of spar deck. . 34 ft. 9 in. 

Height of gun deck port sill from load water line. . . 10 ft. 

Height of spar deck port sill from load water line. . 18 ft. 6 in. 

Breadth, extreme 48 ft. 2l£ in. 

Draught of water at load line, mean 19 ft. 

Displacement 4,500 tons. 

Area of plain sail 14,880 sq. ft. 

Complement of men , 300 

Battery, four 8 inch long breech loaders in half tur- 
rets, eight 6-inch and two 5-inch on gun deck. 

Indicated horse power 5,000 

Seaspeed 14 knots. 

Capacity of coal bunkers 940 tons. 

This vessel, represented in the engraving on page 390, will 
be built throughout of mild steel, with no wood sheathing. 
It will be divided into ten water-tight compartments by 
nine transverse bulkheads extending to the gun deck. The 
boilers and machinery are to be in the four amidship com- 
( Continued on page 391.) 
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IRRIGATION IN CALIFORNIA. 
In 1871 the crops in the valley of the San Joaquin River, 
California, from a long drouth and severe north winds, were 
threatened with entire destruction. Some of the farmers 
then hurriedly cut a few ditches from the King River, aud 
the flooding they thus obtained made the wheat yield from 
30 to 55 bushels per acre, and land which had previously 
been hard to sell at $2.50 per acre rose in value to $25 and 
$30. From that time to this the . system of regularly man- 
aged irrigation has steadily grown in all that valley section, 
lying about 200 miles southeast of San Francisco. There 
are now six companies organized for this purpose, with an 
estimated capacity to furnish water for the irrigation of about 
650 square miles, although past experience tends to show 
that, after the system of irrigation has been once established, 
the water supplied will go further and probably make culti- 
vable a much larger area. The farmers buy their water 
rights from the companies at the price of $10 an acre, for 
which they can take as much water as the area of ground 
requires, and draw at any time and as often as they choose. 
They have to make their own laterals, which are usually 
ditches four feet wide by one deep, and can be made 
cheaply by plow and scoop. Since this system of irrigation 
has been adopted, many thousands of acres of land, there- 
tofore almost barren, have been turned into some of the 
most productive farms on the Pacific coast, and are espe- 
cially valuable for tbe raising of grapes and other fruit. 



IMITATIONS OF COSTLY LEATHER. 

The custom of carrying lunch reticules, money purses, and 
traveling bags of leather has made an increased demand for 
the leather from rare animals, or for leather of attractive ap- 
pearance. As the natural supply of alligator and the great 
python or boa skins is not sufficient to keep up with the de 
mand, these skins — or the leathers from them — are imitated 
very largely by using the leather of commoner and cheaper 
skins. Even seal leather, goat leather, and kid leather, or 
morocco, are imitated. The surface of alligator leather con- 
sists of almost exact rectangles or squares, separated by deep 
furrows, the squares gradually diminishing in size as they 
recede from the center of the skin. The boa leather is in 
diamond shaped patches, forming a fine network, and is very 
elegant, the division lines being very fine. Sealskin leather 
is a fine diapered or arabesque pattern of irregular divisions 
raised and depressed. Goat leather is crossed in regular lines 
at acute angles, forming minute elongated diamonds. 

As some of these leathers are too costly to be fufnished at 
low prices, the million who desire the best, but cannot always 
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afford the cost, are supplied By lair linitatlOllH WIllL'Il HI'H 1101 
as durable as the genuine, serving in part the purposes of 
the costly leathers. These imitations are made by the aid of 
photography. A genuine seal, alligator, boa, or other costly 
skin is photographed, then printed on sensitive gelatine, the 
parts not acted upon by light dissolved out iu water, and a 
cast or an electrotype plate then made in copper or type 
metal, as practiced in the reproduction of engravings, and 
then the meial plate and the smooth leather of some domestic 
animal are passed between rollers under pressure, and the 
figure on the plate is permanently fixed on the leather by 
great pressure. Any of these leathers may be stained, col- 
ored, or dyed to any tint desired; but plain black or the 
color left by the tannin is generally preferred. 



THE CHINCH-BUG IN NEW YORK. 

Dr. Lintner, Entomologist of the State of New York, 
has recently issued a bulletin stating that the much dreaded 
chinch-bug, which has caused so much destruction to the 
crops in the West, is present in alarming numbers in some 
parts of New York. We are pleased to note the commend- 
able enterprise of Dr. Limner in warning the Eastern farm- 
ers of their danger. The pest has been discovered in St. 
Lawrence County, and the State Entomologist desires every 
farmer in that part of the State to examine hi3 meadows for 
patches of dead grass, which look as if winter killed. If 
such places are found and the bugs discovered, it is recom- 
mended to scatter straw over these dying patches, and 
afterward burn it. This work must be done with great 
care, and a favoring wind is important. The burned area 
should afterward be deeply plowed, and not in ridges. To 
the more effectually bury the chinch-bugs, the plowed land 
may be harrowed. If the meadow will not permit of being 
plowed, the next best thing is to spply gas lime at the rate 
of two hundred bushels per acre. The gas-lime may be 
applied at any time during the coming winter, but, of course, 
the plowing must be done before the ground freezes and 
prevents the sod being turned. 

A more widespread attack of the chinch-bug may be 
looked for next June, when it will be time to use other means 
of destroying this enemy to our grass and grain crops.. 

Professor Riley, the Government Entomologist, in the 
last issue of Science, states that he thinks that Dr. Lintner 
is wrong in his opinion that the chinch-bug was 
brought in a freight car from the West. Fitche's record of 
having found this bug in northern New York leads to the 
belief that it has long been in the East, and the present out- 
break is due to an increase in numbers from some favoring 
condition instead of an invasion. However this may be, 
the importance of taking all precautionary measures re- 
mains the same. A bug which will destroy millions of dol- 
lars' worth of crops in a single State, as it has done in Illi- 
nois and elsewhere, is one not to be desired. 



ADULTERATIONS OF FOODS -GLUCOSE IN SUGAR 
AND IN SIRUPS. 

The fact is so well Known as to be admitted by all, that 
a considerable part of the articles which we consume for 
food and for drink are open to the belief that "things are 
not what they seem." Meat and fish cannot very well be 
imitated, and we probably buy real beef, and veal, and 
chickens, and codfish, and halibut, though they certainly 
may be all of them so wonderfully fitted up for the pur- 
poses of sale as to impose on the purchaser-o»<Hy. But 
butter, and sugar, and coffee, and tea, «rrfTvinegar, and spices 
of every sort, we purchase in a state of purity in only ex- 
ceptional cases. Wherever au imitation can be made that 
costs less money than the article which is the original, we 
may be sure that on an average our chance is good for 
gettiug the counterfeit. 

We are apt to think that if we select a grade of high price 
in any special line, we are sure of getting what we profess 
to get, and perhaps it is a good plan to lay that flattering 
unction to our souls, for we feel better after it ; but the 
simple fact is, that in general the higher the cost the better 
the adulteration pays, and as human nature is open to influ- 
ences, the larger money brings us a more elegant style of 
imitation only. 

Inasmuch, ihen, as the admixtures are so very common, it 
becomes for us a question of almost vital interest to know 
whether they are injurious to health, or whether they are 
harmless. If we barely lose our money, because we do not 
get what we think we do, tliat is bad enough ; but if, on tbe 
other hand, we are at tbe same time poisoning or at least 
injuring ourselves and our families, tbe case assumes a very 
different aspect. 

Our attention has been recently called to one form of 
adulteration which is so exceedingly common that we can- 
not go a single day free from it. We allude to the presence 
of glucose in sugars andiu sirups, and we take up the subject 
in the hope that we may dispel some groundless fears. 
That the glucose is there is as sure as the sun rises daily. 
There may be some sugars and sirups that are pure and honest, 
but there are many which are not. We are not speaking 
at random in this, we are only testifying to what we know 
by experiment. We have purchased sample lots, here 
and there, in New York aud in other places, taking care to 
get them only from dealers where we were.likely to get our 
articles of as good quality as could be found. Chemical 
trial showed in almost every instance the presence of glu- 
cose. 

An apothecary submitted to our examination a sample of 
sugar from a lot he had just purchased fo r his phar maceuti- 
cal use, wmen nnd been I'ecornnieUderl io'him as absolutely 
pure; it showed over five per cent of glucose / We have seen 
barrels opened, found the maker's guarantee of perfect pur- 
ity lying under the barrel-head, taken samples from directly 
beneath the printed falsehood, and found them rich in glu- 
cose ! 

We do not, therefore, dispute the presence of the admix- 
ture, but it is a perfectly harmless substance and need never 
cause alarm to any one. This is what we meant by saying 
that we hoped we might allay groundless fears. We may 
eat and drink glucose all our lives, our children may take it 
down ad hi. in their candy, as they are doing every day, 
we may have our delicious maple sirup on our buckwheat 
cakes, and they will not hurt us any more than the cakes are 
bound to any way; we may revel in glucose, and live and die 
happy. 

Let us look at it chemically. There are, as natural pro- 
ducts, two forms of sugar everywhere diffused; they are 
known as cane sugar, and grape sugar. Taken as a rule, 
it may be said that cane sugar exists mostly in the sap or 
juices of plants, and grape sugar in the fruits, though there 
are many interchanging exceptions. They are composed of 
carbon, oxygen and hydrogen, the proportions being in 
cane sugar Cn H 3!1 On, and in grape sugar Ci, H ls 0«. They 
are both harmless and nutritious to the human system; they 
are both sweet, the sweetness of grape to cane being about 
as one to two. Chemically, cane sugar is a saccharose, and 
grape sugar is a glucose, the latter retaining this as a mar- 
ket name. 

What we buy as sugar professes always to be cane sugar, 
made hitherto almost exclusively from the sugar cane. If 
now our grape sugar or glucose had been a natural product, 
say from fruits, there would probably never have arisen the 
prejudice against it which now exists. But it is not so; it 
isaltogethera factitious article, and few people are sufficient 
ly familiar with chemical principles to realize at once its 
real nature. All the glucose and grape sugar in the market 
is made by the action of sulphuric acid (oil of vitriol) on 
some vegetable material. In this country starch is used 
chiefly, as being tbe cheapest and most convenient, but linen 
rags are equally serviceable and produce an equally pure 
and excellent sugar. 

That is one of the wonders of chemical combination — as 
much a wonder to the most thorough chemist as to any one 
else. He sees the work grow under his fingers, and what is 
done he does'notknow; he knows nothing but the result. 
He boils starch with sulphuric acid and water. The mixture 
instead of being very sour is sweet to a certain extent, that 
is to say, sugar is there, but the acid is also there, for the 
acid has changed the starch to sugar and yet has itself not 
been affected in the least. He throws in powdered chalk, 
which unites with the acid and settling to the bottom leaves 
a beautiful, clear, sweet solution of grape sugar. 
The acid is gone, the starch is gone, and pure, harmless 
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sugar remains. No one need fear it because oil of vitriol by 
magical catalysis compelled the starch from being C 12 Hj Oio 
to become Ci 3 H| 2 0e; that is, to lose four atoms of water 
(which is H 3 0) from iis composition and become glucose. 

No, no! It is true, when we start to buy sugar we natu- 
rally would be glad to get what we had in mind; but if 
adulterations were no worse than this, we well might think 
little of them. 



" FISH CULTURE FOR PROFIT." 

In our paper of September 1 we printed a communication 
headed " Fish Ponds tor Farms," and we wish to add lo it 
here some items which we hope may make it of more direct 
and immediate value, as bringing it within the range of 
more speedy returns for the money and labor invested. We 
have selected the title above given, because any one can 
turn to the Bulletin of the United State3 Fish Commission, 
for 1881, page 382, and see that we are not talking at ran- 
dom. " Fish Culture for Profit " is discussed there by 
authority. 

We have long had the belief that the worthless swamp 
lands, found along so many of the brooks and streams, 
throughout the country, might be made, by means of an 
outlay which would be almost nominal, to pay a more cer- 
tain and a greater return annually, than any parts of the 
same farms devoted to corn, grain, or hay, counting acre for 
acre, so that Mr. Hiester's article in the Bulletin interested 
us greatly, and our correspondent of September 1 gives us 
occasion for calling the subject up here. 

The fish to which so much attention has been given of 
late years for pond-growth we must set aside, every one of 
them. Trout have had the greatest name of all, but in the 
waters which we propose to utilize they will never thrive, 
in fact can scarcely be made to live at all. They must have 
either a running stream or a pond which is fed with clear 
cold water. They bring, it is true, a fine price, but they are 
very delicate, subject to many vicissitudes, and they re- 
quire constant care, and much attention to their supply of 
food. 

Black bass, yellow perch, and pickerel have all been 
used for slocking ponds, and with more or less of success, 
but they are all such voracious brutes that they speedily 
clear the water of every living thing that can swim, includ- 
ing even their own young, and the consequence is that only 
a very limited supply can be secured from a given amount 
of space. Their remarkably healthy appetites ruin them for 
profit. 

German carp have been now extensively introduced, and 
their value is beyond question very great. We have nothing 
to say against. Ibem, and they will doubtless retain a strong 
hold on popular favor, for they deserve it. But we have 
that which is decidedly to be preferred, when we are look- 
ing for profit. The carp grow to a fine size, and it is a grand 
sight to watch them cruising about on a warm summer's day, 
in a pond — great fellows, six, eight, ten pounds and more, 
close to the surface, dorsal fin perhaps' out of water. No, 
we have no charge against the carp, and we are almost 
ashamed and afraid to bring up our little protege in com- 
parison. But then it is the dollars for which we are looking, 
and we propose to show how a swamp meadow can turn out 
more money to the acre from bull heads than the same space 
will readily pay in any other manner, wet or dry. 

The fish to which we refer is the Amiurus nebulosus, and 
is called bull head, horned pout, and, in some parts of New 
England, minister. It is a catfish. There are many Ameri- 
can species of catfish, but this is the only one common in 
the regions of New York and New England; and it is a fact 
worthy of note that though we have nine or ten species of 
Amiurus, the only type of the genus which is found beyond 
the limits of North America is more closely allied to the 
nebulosus than any one in our own waters; it is the A. can- 
tonensis, a native of China. 

The horned pout is never a large fish, one weighing a 
pound being much over the average, and in raising them for 
the market they will afford the greatest profit when not ex- 
ceeding half a pound. The advantages which they afford 
over the other fish mentioned, for remunerative cultivation, 
are that they are perfectly hardy, not liable to disease, thrive 
to thp t^oot rwi.mntooro in slno'irish and warm wa.ters. nped no 
care or feeding, live on aquatic plants and insects, and can 
thus secure abundant food from a small space, multiply 
rapidly, and are ready for market at the age of a jear, 

The demand for them, a small pan fish without bones, is 
almost unlimited and the price good. Mr. Hiester quotes 
them as selling by the ton at ten cents a pound. His esti- 
mate is that ten feet square of pond area will yield annually 
over ten pounds of fish. On these data, an acre will return 
$420 dollars at the least. This seems too great for belief, 
and yet he assures us that it is done ; a half or even a quarter 
of it would satisfy most land owners, especially as the land 
needed and taken for this purpose is that part of the farm 
which for other uses is without value. 

The preparation of the pond involves very small expense, 
for it is best, that the water should be shallow, not over four 
or five feet deep. In most cases a spot can be selected where 
a dam of but a few rods in length across one of our swamp 
streams will be sufficient to overflow from one to two acres 
to the depth required. The only expense beyond building 
the dam is to so far smooth the bottom that a net can be 
dragged over it. The removal of bushes and rocks, and 
perhaps a little work with plow and scraper, will do this, 
and the pond is ready for stocking. It is easy to procure the 



catfish in most localities, and nothing further is required. 
That acre of swamp land was before this worth practically 
nothing; it might perhaps yield a nominal amount of pas- 
turage. It is best to leave it two years, so as to allow the 
fish to increase and grow. After that time they can be 
taken out at convenience. A net should be used which 
allows the small ones to pass through. None under five 
inches (preferably six) should be caught, and it is wise 
always to retain in the pond a good proportion of full grown 
fish, for the sake of more rapid increase in numbers. The 
fish can readily be taken at such times as to scarcely inter- 
fere at all with the labor of the farm. They can be sent to 
market as they are caught, or they can be skinned and 
packed in boxes ready for use, according to what the sale 
demands. 

Every other acre of the farmer's land which yields him a 
crop involves theexpenseof fertilizers and labor, for weeks 
and months. This acre of pond surface on worthlesss swamp 
land costs not a dollar of expense annually beyond that of 
drawing the net and preparing the fish for market, and on 
the faith of the Bulletin's estimates it will yield $400 and 
upward. What part of his fertile land will pay as well? 



DIPTEROUS LARVJE IN THE HUMAN BODY. 

BY PROF. C. V. RILEY. 

Several papers on this interesting subject have recently 
been published by American and European authors, partly 
from the entomological standpoint. De Franz Loew, in a 
paper on myiasis and its originators (in Dr. Wittelshoefer's 
Wiener Mediz. Wochenschr., vol. xxxiii, pp. 972-975, 1883) 
corroborates by further testimony his views expressed in a 
former article, viz., that the disease known as myiasis is 
caused not by larvse of (Estridse, as has been and is still so 
frequently assumed, but solely by species belonging to the 
"flesh flies" (Sarcophagidse and Muscidse). In fact, so 
far as reliable observations and determinations have been 
made there are but two species concerned, viz., Sarcophila 
wohlfarli Portsch ( = magnified Schin.) in Europe, and 
Compsomyia macellaria Fabr. in America. The latter species 
is distributed throughout North and South America, and has 
an extensive synonymy, as not only the Calliphora anlhropo- 
phaga, Couil, 0. infesta Philippi, and Lucilia hominivorax 
Coquerel, but no less than 23 other " species" have proved 
to be synonymous. On the synonymy and on the geographi- 
cal distribution of 0. macellaria two papers were published 
some time since by E. L. Arribalzaga (in Ann. Soc. Cientif. 
Argentina, vol. vii., p 253, 1879; and vol. x., p 248, 1880), 
but M. F.. Bigot, the well known French dipterist, hesi- 
tates to accept the synonymy (Ann. Soc. Ent., France, 1883, 
Bull., p. oliv.), and further tbiiika that myiasis in America 
may also be caused by other species of Lucilia and Pyrellia. 

Attacks on man by (Estridse are of very rare occurrence. 
There are but three well authenticated cases known caused 
by hypoderma, two in Europe and one in this country,* 
while a few others have been caused by dermatobia, all in 
the tropics. Quite recently Dr. Laboulbene (Ann. Soc. Ent. 
France, 1883, Bull., p. exxvi.) observed a case in France 
caused by Dermatobia noxialis, but this was imported from 
Brazil by the person infested with the larva. (Estrid larvse 
in man are alway3 found singly in various parts of the body 
under the skin, which may otherwise be in a healthy condi- 
tion. Moreover, (Estridse, which, like gastrophilus and 
oestrus, infest internal organs, are never known to attack 
man. The occurrence of oeslrid larvse under the human 
skin must be looked upon as accidental, and the celebrated 
" CEstrus hominus " as a myth. The removal of the larva is 
neither difficult nor attended by any serious consequences, f 

The larvse of flesh flies, on the other hand, always occur 
in large numbers, and only in diseased or injured places 
in the skin or mucous membrane. The parent fly is at- 
tracted to such places, and especially to sores. Thus per- 
sons suffering with ozsena are liable to be affected with 
myiasis; and as the flies oviposit during the daytime, the 
disease has, with few exceptions, been observed in persons 
who have slept outdoors during the day in summer. 
■» , . » «. 

IMPOVERISHMENT OF LAND. 

M. Deherain, in his interesting discourses upon the ex- 
haustion of the soil by cultivation, makes some statements 
that are striking and suggestive. 

In speaking of the evaporation o£ water flora the leaves 
of plants, he says mat in one irouiTexposed to the sun, a" 
leaf of barley exhales a weight of water equal to its own; 
and calculating upon these figures, a hectare (25 English 
acres) of maize will lose, under the same circumstances, 25 
cubic meters of water. Hales, an English observer, has 
said that a hectare (2'5 English acres) of cabbages loses each 
day 20 cubic meters of water, and Lawes and Gilbert, in 
their studies on this subject, proved that a plant which has 
formed one kilogramme of substance within itself has 
carried in circulation through its tissues 250 to 300 kilo- 
grammes of water. 

Humus or decayed vegetable matter is the body which is 
most efficacious in retaining and keeping in a pure state the 
terrestrial waters. It can absorb an amount of water 
greater than its own weight, holds it more tenaciously than 
clay and infinitely better than sand. Analyses show that 
humus abounds in the prairies, or unused lands, and that 
it diminishes greatly in cultivated districts. M. Boussin- 



* C. II. Allen, in Proc. A. A. A. S., Detroit meeting, vol. xxiv., p. 230. 
t See Dr. J. L. Le Conte's remarks in bia edition of Say's writings, 
vol. ii. , pp. 37-38, 



gault found in a pasturage of Argentan, in a kilogramme of 
soil, 40 grammes of carbon belonging to organic matters, 
and only 28 and 24 in the same quantity of cultivated land. 
M. Truchot found 10, 12, 14, 18 grammes of carbon in the 
districts of Limagne and Auvergne, which were highly cul- 
tivated, while he reports 110, 120, 148 grammes in the 
prairie lands of the high mountains which were roamed 
over by cattle, but never received fertilizers. The reasons 
for this difference are not difficult to determine. In the 
unused fields the earth is not broken up or exposed lo the 
oxidizing and destructive action of the air, and the decay- 
ing roots, sprays, and scapes of the grass or herbsconstantly 
increase or maintain unchanged its percentage of humus. 

M. Deherain has demonstrated the cause of this loss. He 
divided his experimental land into parcels, and devoted many 
of them to a continuous cultivation. Some from 1875 to 
1879 have borne potatoes, others corn, otherseach year beets. 
In 1878 the land planted with maize, in one kilogramme 
contaiued 16, 15, 13 grammes of carbon; at the end of 1879, 
18 months later, the same weight of soil gave 144, 10'4. 131, 
12-3, and at the end of 1881 the amount had been reduced lo 
8-0, 7-6, 6 1 grammes of carbon per kilogramme of soil. 

In 1879 he examined the land planted witli beets and corn, 
having yielded three harvests of beets and one of corn, and 
found the quantity of organic substances oscillating around 
13 grammes per kilogramme. He then sowed this ground 
with sainfoin, which remained undisturbed for three years, 
and yielded excellent crops. At the end of the experiment 
he found the amount of carbon per kilogramme of soil had 
scarcely changed, being in fact 11 "4, 13'0, 13-3, 128, 121, or 
a mean of 12 5, contrasting to great advantage with the re- 
duced amounts in the harrowed and turned up grounds. 

Apart from the reduction of organic matter in soils upon 
being turned up, the oxidation which removes the organic 
matter M. Deherain attributes to chemical change, by con- 
tact with air and to fermentation, hut also largely to the 
activity of living organisms, plants and animals; for he 
observes, " The soil is not simply a mass, porous and inert, 
of clay, sand, and humus, but rather a center of organic 
activity." 

Although MM. Schleesing and Muntz have shown that 
the formation of carbonic anhydride goes on in a sterilized 
soil, it is yet probable that microscopic germs and other 
living occupants of the earth are the principal agents in its 
production ordinarily. 

These inferior beings play an important role, and MM. 
Lawes, Gilbert, and Warrington have shown that the mush- 
rooms, which at gome seasons appear in such numbers, de- 
compose and assimilate large quantities of the organic 
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fields are due to a luxuriant growth of grass following the 
disappearance of the mushrooms, which first formed them. 
These chemists found that outside of these circles the 
ground contained 3-30 per cent of combined carbon, while 
within, and after the occupancy of the space by these 
parasites, the samples yielded 2 - 78 per cent. This diffe- 
rence corresponds to almost 9,000 kilogrammes of carbon to 
1 hectare (2 # 5 English acres) of land! 



Tbe locomotive Whistle. 
We have given a number of statements from observers 
who cevtify to hearing tbe whistle for distances of over 15 
miles. Here are others: Mr. J. J. Stranahan states that 
the whislle and the noise of the train on the trestle at Erie 
were formerly heard at Boeuff, Pa., a distance of 19 miles, 
air line.— W. J. McC, of San Pablo, Cal., writes that on 
calm, clear days, especially in the fall, they hear the rumble 
of the cars on a trestle located 18 miles distant. — J. H. S. 
says he has frequently heard the railway shop whistle at 
Grand Island, while living at Orville, a distance of 28 miles, 
and has seen moving trains with the unaided eye 12 miles. 
— Mr. C. V. Swarthout, Cape Vincent, N. Y., frequently 
hears the railway whittle at Kingston, Ont., 18 to 20 miles, 
also the rumbling of the trains; also musketry firing at Fort 
Henry, same place, while the sound of the cannon fired 
there sometimes is so strong as to shake bis house. 



Aniline Dye Adulterated with Sugar. 

In a paper read at the November meeting of the Dublin 
Scientific Social Club, Mr. II. C. Diaper said that a sample 
of m agenta dye, purchased from an English firm, was found 
to contain crystalline matter insoluble in alcohol. The 
writer, on examination of the hulk of the dye, found that, 
mixed with the characteristic crystals of rosaniline chloride, 
was a large number of small cubes of a darker color. 
These, on further examination, proved to be crystals of 
sugar "faced " with roseine, and many of them so slightly 
coated that the dye was easily removed by rubbing them 
with the fingers. As the sugar crystals could be readily dis- 
tinguished by inspection, they were picked out by hand from 
a weighed quantity of 10 grammes, and it was found that 
they amounted to no less than 95 per cent of the whole. A 
fresh quantity of 10 grammes of the dye exhausted with 
absolute alcohol left a sugar residue equal to 59 5 per cent. 

It would be interesting to know to what extent this some- 
what ingenious form of adulteration is carried. 

. ■»<«>♦■ • 

A Steam magnet. 

O. Thouvenot, as did previously Tommasi, obtains an 
electro-magnet by passing steam of the pressure of two 
atmospheres through a copper tube of 1"5 millimeters in di- 
ameter coiled round an iron core. — Weidemann's Beibttitter. 
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THE "HEECTJLES" BONE MILL. 

Messrs. Nicholson, of Trent Iron Works, Newark-on- 
Trent, designed and are manufacturing the "Hercules" 
mill, of which we give a perspective view from Iron. There 
are two classes of these mills made, viz., one in which only 
one pair of rollers is used, and another in which two pairs 
are employed. 

The mills fitted with one pair of rollers will reduce raw 
bones to three-quarter inch, five-eighths inch, and one-half 
inch pieces, and making comparatively very little dust. 

The more complete mills,with two pairs of roll- 
ers and concaves, will grind to any degree of fine 
ness from one-half inch pieces.down to bone dust, 
or by shutting off the lower pairs of rollers by the 
use of a single slide, can be made to produce a 
similar sample to the mills with a single pair of 
rollers. The rollers are composed of case hard- 
ened disks of tough annealed crucible cast steel, 
bolted together; the additional precaution has 
been taken of securely interlocking them — a 
most important provision. Should, therefore, 
one of the disks on either side of it, and are not 
liable to fall out and be passed be'tween the roll- 
ers, with the certainty of causing serious damage 
to them or the gearing. They are further pro- 
tected from breakage caused by sudden strain, 
or by the introduction of hard foreign sub- 
stances, by automatic safety appliances, consist- 
ing of compressible boxed springs, which offer, 
uniform resistance up to their ultimate compres- 
sion. The concaves are similarly protected by a 
weighted lever, by means of which the pressure 
can be regulated and a coarser or finer sample 
of bone dust produced; or the concaves can be 
thrown altogether out of use. 

"An additional safeguard is provided in the 
shape of a friction clutch on the main driving 
shaft. This is found of great service. Occa- 
sionally hard substances of large size are accidentally 
passed into the rollers, which it is impossible for them 
to avoid even when the safety springs are compressed 
to their full extent. The resistance then of the obstacle 
overcomes the resistance of the clutch, and the rollers 
remain idle and consequently uninjured, enabling the at- 
tendant to remove the source of danger at his leisure. All 
the rollers run at different velocities, so that a tearing as 
well as a crushing action is obtained, and they are rendered to 
a great extent self-cleaning. The lower pair .of rollers de- 
liver into and work against corresponding toothed adjusta- 

hia 'aawt aimu, WuU!U"Bunjme»flw lower mtif uf tin puiiphuiji 

of one or both rollers, and 
by their action the bones 
are further reduced to a 
fair sample of bone dust 
at a single operation. 
These adjustable concaves 
also keep the fine rollers 
free from fatly or gluti- 
nous matter exuded from 
the crushed bones. 

"For the upper rollers 
a series of efficient sepa- 
rate cleaners are provided. 
We had an opportunity of 
examining these mills at 
the late Royal Show at 
York, and can affirm that 
their construction 
throughout is of the most 
substantial character, and 
calculated to withstand 
without risk of breakage 
the sudden and severe 
strains so frequently fatal 
to ordinary bone mills, 
while the testimony of 
users places their effi- 
ciency at about double 
that of mills requiring the 
samp drivingj power, but 
not possessing the same 
detail improvements.- -The 
spindles are of steel, as 
also is the main driving 
ijinion. The side frames 
are each cast in one piece, 
and are securely braced 
together. On the driving 
shaft is fitted a pulley, up 
to 36 inches diameter, and 
a separate and heavy fly 
wheel. The bearings are 
of the best gun metal, 

■with careful arrangements for lubrication. A strong floor 
bracket with pedestal is provided to carry the outer end of 
the driving shaft, as seen in our engraving." 



SOCKET FOB HARROW TEETH. 
The harrow tooth is constructed with a right angled arm 
at its upper end, as shown in Fig. 4. The metal socket that 
carries the tooth isarranged on the under side of the bar, 
and has at one end a bolt hole, and is made with opposite 
side flanges on its upper surface to clip the bar , on either 
side, and thereby assist in holding the socket to its place. 
Formed within the upper surface of the socket is a channel, 
which extends from the side of the socket to an aperture 
passing down through the socket, as indicated in Figs. 3 and 
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5, the latter figure being a vertical section through Fig. 2. 
The channel occupies an oblique position to the sides of the 
socket and length of the bar, and is of such size as to freely 
receive the arm of the tooth. 

The aperture through which the shank of the tooth passes 
is of gradually increasing oblong shape, having one vertical 
side and one sloping side shown in Fig. 5. This construc- 
tion enables the tooth to adjust itself either to a perpendicu- 
lar or backwardly inclined position relatively to the beam. 
In Fig. 1 the draught is toward the right, and the shank of 
the tooth rests against the inclined side of the aperture; in 
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Gas engines from J£ horse power to 80 horse power are 
now made. Medium sized gas engines, say 16 horse power, 
will run on a consumption of fuel equal to 1J pounds of 
coal per horse power per hour, which is about one-half the 
fuel required for the most economical steam engines of the 
largest size. 



THE "HERCULES" BONE MILL. 

the socket has been reversed the tooth bears against the ver- 
tical side. The teeth are fitted in sockets which can be 
readily applied to either iron or wooden frames. 

This invention has been patented by Messrs. P. C. and I. 
A. Carstensen, of Walnut, Iowa. 

<<■>>■ 

A correspondent of the Engineer, London, commends 
the water-tight coal bunkers of the new United Slates 
steamship Chicago, and thinks that if the Austral had been 
so provided she would not have gone down so readily. 



A Now Aperiodic Galvanometer. 

If we add a third magnetic needle to an astatic galvauo- 
meter. so that it is below the frame and parallel to the two 
others, and so that its poles may be opposite to those of the 
needle above it, we obtain a galvanometer the sensibility of 
which is nearly trebled, and which preserves a directive 
force. We may also reverse the arrangement, making the 
frame movable, into which the current arrives by the sus- 
pension wires, and leaving the needles fixed. 
The above considerations have led the author to devise an 
aperiodic galvanometer, which has been exhibited 
at the Vienna Electrical Exhibition. A more per- 
fect model has since been constructed by the firm 
of Bteguet. 

In this instrument the six poles are retained, 
but the poles are formed by three horse shoe 
magnets with legs very near togettrer: — H»£se 
three fixed magnets are placed horizontally one 
below another, at a distance of 0'005 meter. 
The frame incloses the two poles of the middle 
magnet, with play sufficient to permit it to oscil- 
late freely, and obtain a deviation of 20" on each 
side. The light wire of this small frame is per- 
pendicular to the axis of the magnets, and the 
current arrives by means of the suspension wire, 
as in the siphon recorder of Sir W. Thomson 
and other analogous frames. 

If we place this galvanometer in communica- 
tion with the two ends of a telephone from 
which the vibrating plate has been removed, 
then, in order to make the frame deviate, it. is 
sufficient to let fall upon the pole of the magnet 
of the telephone a small fragment of iron filing, 
weighing a few milligrammes. This example 
will show its sensitiveness. 

It is completely aperiodic, i. e., if the two ex- 
tremities of the galvanometer are connected by a 
wire of little resistance, the frame, having de- 
viated from its position, stops at zero without passing it. 

If we examine the position of the lines of force with 
reference to the four sides of the frame, we see that electro- 
magnetic induction is produced on the four sides of the 
frame, and in the same direction. — M. G. Le Goarant de 
Tromelin, in Oomptes Bendus. 

■• < ■ > m 

Tbe Present Nail Product. 

The Bulletin of the Iron and Steel Association prints a 
list of the nail works, and states that seventy-four now com- 
pleted have 5,008 machines, and will add 391 more hefoie 
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built which will have at 
least 200 more nail ma- 
chines in operation by 
January 1. By that time, 
there will be 6,599 nail 
machines ready to work, 
with a capacity of 12,376,- 
000 kegs of cut nails and 
spikes yearly. Tbe mills 
and machines now com- 
pleted have a capacity of 
about 1,000,000 kegs less; 
about 3,264,000 in Penn- 
sylvania, 2,200,000 in 
Ohio, 1,668,000 in West 
Virginia, 875,000 in Mas- 
sachusetts, and 690,000 in 
New Jersey. 

Apropos of the same 
subject, the Philadelphia 
Press remarks: "The 
building boom has been 
for at least nine months 
past the chief support of 
the iron market; but there 
are many minor signs that 
it is near its end. iTbe 
pause in the rise of rents 

May was the first indica- 
tion that building in New 
York city was overdone, 
and it hRs been followed 
by others which point to 
a serious check in real 
estate values there in the 
next six months. Nails, 
which since their tremen- 
dous jump in 1879-80 
have been in steady de- 
mand, now show over- 
production. The capacity 
of the nail works in the 
country, finished or unfinished, is 12,376,000 kegs, or twice 
tbe output in 1882, and this increase is launched on a failing 
market. In addition, various forms of iron used in build- 
ing show a decided decrease in demand. Unless there is a 
sudden increase in railroad building, the falling off in house 
building must have a serious effect on the labor market be- 
fore spring." 

m < » > m ■ — 

T. G. Mebkill, a mining engineer, says that this year's 

product of the Montana gold mines will reach $15,000,000, 
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WAGON JACK. 

The wagon jack herewith illustrated has been recently 
patented by Mr. Andrew J. Burke, of Elm Grove, Illinois. 
The lever, a, is pivoted to standards, secured to a base, and 
provided with apertures for the pintle to permit adjusting 
the lever higher or lower. That end of the lever which 
supports the axle is slightly hollowed out. A lever, c, is 
pivoted on the lever, a, at the end near the standards, and is 
pressed upward by a spiral spring, d, surrounding a pin 
projecting upward from the free end of the lever, a, and 
passing through a hole in the end of the lever, c, the head 
of the pin being above this lever. Guide pins on the lever, 
a, pass through holes in. the other lever. Two levers, g, 
pivoted to the sides of the standards are united at the free 
ends by a cross pin, e, above the lever, c. The apertures in 
the standards permit pivoting the levers, g, at any desired 
height. A spring, h, has one end mounted on the pintle of 
the levers, g, as shown by the dotted lines, /; the other end 
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Formerly the black to be revivified was, before being 
introduced into the retorts, dried upon a cast, iron table, 
which was heated by waste heat from the fire-place. For 
the last year and a half this table has been replaced by a 
mechanical drier. This is the second improvement which 
we have to call attention to. 

This drier consists of two concentric sheet iron cylinders, 
the external one of which is fixed, while the internal one is 
given a rotary motion through an endless screw and a heli- 
coidal wheel. This latter cylinder is provided internally 
with four spiral paddles that each forms a quarter circum- 
ference on the length of the cylinder, so as to constantly 
stir up the black and cause it to move forward progressively 
toward the furnace hopper. A furnace designed to revivify 
from 100 to 110 hectoliters of blacK every twenty-four hours 
contains 54 retorts, and burns but 5 hectoliters of coal. 
"With the system of emptying the tubes just described we 
are always sure of revivifying the same quantity of black— 
the latter remaining the same length of time in all the retorts. 
Moreover, as the latter receive the same degree of heat, we 
are certain that the black will always be baked uniformly. 
The mechanical drier is not only advantageous because it 
is heated by waste gases, but also because it prevents the 
black from being crushed or wasted. In this furnace the 
internal cylinder is 6 meters in length by 0-85 in diameter at 
the entrance and 1 at the outlet. The external one is only 
6 meters in length, and its diameter but is 13 meters. 

We may also mention, in conclusion, that the apparatus 
is provided with a small blower for driving hot air into the 
movable cylinder. The bad odors from the black are thus 
forced out of doors. — Annates Indwtriellea. 



one pump dredge, an average of 30,000 cubic yards, 
measured in the cut at a maximum cost of 10 cents per cubic 
yard ; and in one particular month of 23 days' work, 60,000 
cubic yards were deposited on shore at a distance of 1,600 to 
2,000 feet from the dredge, at a cost of 5 cents percubicyard. 
The complete distribution of the material at the place of 
deposit has been very satisfactory, the result being a cluster 
of cones whose slopes are very flat ; not more than 1% per 
cent, and frequently so slight as to appear almost level. 

m < * > m 

IMPBOVED AIE COMPBESSOB. 
To successfully use atomized liquids in the treatment of 
diseases of the upper air passages, it is necessary that the 
current be continuous. The well known double bulb atom- 



< in » 



BUBKE'S WAGON JACK. 

bea'rs against the bottom edge of the lever, a. Between its 
ends the spring passes over a bolt,/, uniting the levers, g. 
To use the jack the hollowed' end of the lever, a, is placed 
under the axle and the other end pressed downward. After 
the cross pin, e, has passed the pin, d, the free end of the 
lever, c, is pressed toward the lever, a. The spring, A, 
presses the levers, g, downward. The lever, c, is pressed 
by its spring against the cross pin, e, and is held against the 
pin, d, the head of which prevents the lever, c, from press- 
ing the cross pin above the upper end of the pin, d. The 
levers, #,~thus hold one end of the lever, a, lowered, the 
other end and the axle on it being raised. 

• : m i ■ i m 

IMPBOVED RUELLE FUENACE FOB BEVIVIFTING BONE 
BLACK. 

The revivification of bone black, after it has been used, is 
a very important operation in every sugar manufactory. 
Among the numerous systems of furnaces that have been 
proposed for performing it, 
very few have given the re- 
sults that were expected of 
tbem. The Ruelle furnace, 
represented in the annexed 
cut, is not a novelty, and, if 
we now advert to this well 
known apparatus, it is be- 
cause it has been the object 
of some relatively recent im- 
provements, which it has 
seemed to us would be of 
interest to make known. 

As well known, this fur- 
nace consists of a certain 
number of vertical rctorte, 
designed for baking the 
black, and the upper extrem 
ity of which debouches into 
a hopper, into which the 
black to be revivified is 
thrown, while their lower ex- 
tremity debouches into cool- 
ing tubes. The whole is in- 
closed within a cylindrical 
casing of fire bricks covered 
with plate iron. The first im- 
provement added to the appa- 
ratus is the automatic method of emptying the tubes. With 
this object in view, the apparatus is so constructed that it 
may be revolved around a central axis by means of an end- 
less screw and gear wheels. Each cooling tube is provided 
at its lower part with a distributing box of cast iron, and 
between this and the tube there is arranged a sheet iron 
valve, provided with a steel spring, which opens or shuts in 
passing into a bifurcation, and permits the black to enter 
the box. The distributing box is provided with a counter- 
poised door that is opened and closed by the same method 
as the valve just meutioned, so that on the second revolu- 
tion of the furnace the black that is contained in the box 
falls over an inclined plane into a bag, or into a car. 



Novel Mode of Dredging. 

At a recent meeting in this city of the American Society 
of Civil Engineers, a paper by Mr. L. J. Le Conte, C.E., 
was read, describing the dredging operations at Oakland 
Harbor, Cal. The work described was the excavation of a 
tidal basin, and the deposit of the excavated material on the 
adjoining salt marshes. The machine used was a pump 
dredge, with a cutting apparatus consisting of a horizontal 
wheel with ordinary plows upon its lower face. The rota- 
tion of this wheel makes the excavation. Over this cutter, 
and partly surrounding it, is a hood, which allows water to 
enter only from beneath. Over the top of this hood a 
20 inch pipe leads up to the large centrifugal pump of 6 
feet in diameter. From this a line of wrought iron pipe, 
supported partly on pontoons and partly on the marsh, ex- 
tends several hundred feet upon the tract to be reclaimed. 
The material, after leaving the cutter, is taken up by the 
water, passes throa gh the pump a nd thrnnffb tho pipn tn itn 
place of deposit, without at any time during the transporta- 
tion coming to a state of rest. The engines are two 16 x 20 
inch engines, used exclusively for driving the centrifugal 
pump, and two 12 x 12 inch engines for driving the cutting 
apparatus, swinging the gear, etc. The steam is supplied 
by two 100 horse power boilers, generally carrying from 90 
o 95 pounds of steam. The amount of material transported 
with the water runs at times as high as 40 per cent by 
volume ; but experience has shown that in the material ex- 
cavated at this point, which is a blue clay mud, it is not 
advisable to carry more than 15 per cent, particularly in 
order to secure a uniform distribution at the place of de- 
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FURNACE FOR REVIVIFYING BONE BLACK. 

posit. The total quantity moved by one dredge in eight 
months was 250,000 cubic yards. The best work in one 
month was somewhat over 60,000 cubic yards in 230 eugine 
hours ; the average distance of transportation being 1,100 
feet. The greatest distance transported was during October, 
when 45,000 yards were deposited in 190 engine hours, 
through 1,600 to 2.000 feet of 20 inch pipe. The average 
daily expense account was stated as approximately $102.00, 
but this did not include the cost of the nine or ten men on 
shore, employed to secure a proper disposition of the mate- 
rial, particularly as the fill approaches completion. Nor did 
it include the cost of retaining embankments where re- 
quired. The result of the work was stated to be, with this 



izing hand ball, made of rubber, has tbp great disadvantage 
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tinued effort is very tiresome. The accompanying engrav- 
ing represents an apparatus which is easily wcrked, com- 
pact in form, and light in weight. The pump cylinder is 
2% inches in diameter by 3 inches stroke, is mounted on an 
arched stand, and contains a piston furnished with a valve 
opening upward. The piston is connected to the foot pedal 
by a forked connecting .rod, and is moved by a slight and 
easy motion of the foot. The upper end of the pump cylin- 
der is closed, with the exception ,of an aperture, which 
is covered by a valve opening upward into a cylindrical air 
reservoir secured to the upper end of the pump. A flexible 
rubber iose is attached to a stop cock near the top of the 

reservoir. Immediately on 
top is a spring gauge indicat- 
ing the air pressure from one 
to twenty pounds. By a little 
exertion on the part of the 
operator, the pressure can be 
kept at any point, and, when 
filled to ten or twelve pounds, 
there is air enough to give a 
spray, with a good atomizer, 
for ten minutes, or long 
enough to make application 
to three or four patients in 
succession without pumping. 
The same plan furnishes a 
simple and efficient device 
for maintaining a continuous 
supply of air for blow pipe 

um. As fflucn o f the ft S ygen 

of the air is taken up by the 

lungs, exhaled air is deficient 

in heating qualities. This 

defect is overcome by the use 

of the compressor, which not 

only saves a great amount of 

hard work, but delivers a 

stronger and steadier blast 

than is possible to maintain 

with the mouth. With ordinary care it will last for years, 

the only attention required being a drop of oil occasionally 

on the leather packing ring. 

The apparatus is manufactured by Mr. J. Elliott Shaw, 
154 South Fourth Street, Philadelphia, Pa. 



A Liniment for Rheumatism. 

The Therapeutic Review says: Methyl salicylate (oil of 
wintergreen) mixed with an equal quantity of olive oil or 
linimentum saponis, applied externally to inflamed joints 
affected by acute rheumatism, affords instant relief, and, 
having a pleasant odor, its use is very agreeable." 
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Sir William Siemens. 

We much regret to have to announce the sudden death 
of Sir William Siemens, which occurred on the evening of 
Monday, the 19th of November, in consequence of an injury 
to the heart, brought about by a fall a fortnight previously. 
Walking home from a scientific meeting on the afternoon 
of Monday, the 5th, he tripped and fell while crossing 
Hamilton Place. Though for a day or two no apparent 
harm resulted, it was soon found that the heart had been — 
it was hoped slightly — injured, or, at all events, that the 
shock, acting on a previously existing morbid condition, had 
had injurious effects. Still there seemed no reason to fear 
that rest would not repair the mischief, till on Monday, quite 
suddenly, the end came. 

By his death English science has suffered a severe loss, and 
a loss which will not readily be made good. At a time 
when the tendency of science is more and more to specialize 
itself, and scientific men are often compelled to study one 
particular branch of a subject alone, it is very rare to-find a 
mind like that of Sir William Siemens, who devoted himself 
to many distinct branches of science, and yet excelled in 
them all. Not only has he done much for the advancement 
of pure science, but it may be said, without contradiction 
that he has, beyond all his contemporaries, promoted the 
practical application of scientific discoveries to industrial 
purposes. He was an ardent, scientific discoverer, a large 
and successful manufacturer in at least two distinct branches 
of industry, an engineer of high rank in the profession, and 
besides this he was a shrewd and clear-headed. man of busi- 
ness. 

Charles William Siemens was born at Leuthe, in Hano- 
ver, on the 4th of April, 1823. He was educated at the 
Gymnasium at Lilbeck, afterward at the Polytechnic School 
at Magdeburg, and finally at the University of Gottingen. 
Here he studied under Wohler and Himly. In 1843 he be- 
came a pupil in the engine works of Count Stolberg, and 
here he laid the foundation of his engineering knowledge — 
knowledge he afterwards turned to such good practical ac- 
count. The fact that he was one of a family of inventors 
makes it rather difficult to say what was the precise per- 
sonal share he had in the many inventions for which the 
world is indebted to the four gifted brothers — Werner, Wil- 
liam, Carl, and Frederick. They all worked so harmoni 
ously together— .the idea suggested by one being taken up 
and elaborated by another — that it is hardly possible to at- 
tribute to each his own proper credit for their joint labor. 
The task, too, is rendered all the harder by the fact that 
each brother was always ready to attribute a successful in- 
vention to any of the family rather than to himself. It 
may, tloWtiVW. UU md that in electrical discbVery toe two" 
brothers William and Werner were principally associated, 
while the regenerative furnace is due not only to William, 
but also to Frederick. It was -to introduce to the English 
public * joint invention of his o.wn and his brother Werner 
in electrogilding that William Siemens first came to Eng- 
land. This was in 1843. Speaking two years ago to the 
Birmingham and Midland Institute, Dr. Siemens, as he 
was then, gave an interesting and somewhat touching ac- 
count of the difficulties which not unnaturally beset the 
young foreign inventor, so ignorant of the language of the 
country that his first visit was to an " undertaker," under 
the impression that he was a suitable person to take up and 
bring out his invention. Thanks to the kindly discrimina- 
tion of Mr. Elkington, who was able to perceive that cer- 
tain processes described in some of his own patents could 
only be carried into effect by the improvements of the Sie- 
menses, be was able to dispose of his invention so far suc- 
cessfully that he was induced in the following year to come 
back again on a similar errand. This time it was his "chro- 
nometric governor," an apparatus which, though not very 
successful commercially, introduced him into the engineer- 
ing world, and was really the cause of his settling in this 
lountry. The chief use of this apparatus, intended origi- 
nally for steam engines, has been found in its application to 
regulate the movement of the great transit instrument at 
Greenwich. 

His studies in the dynamical theory of heat led him to 
pay special attention to methods of recovering the heat gen- 
erally allowed to run to waste in various engineering and 
manufacturing processes. The first application of these re- 
searches was in the regenerative steam eugine wbichJia set 
up in 1847 in the factory of Mr. Hicks, at Bolton. In this 
superheated steam was . employed, but its use was at- 
tended with certain difficulties which have prevented the 
commercial introduction of the invention. The Society of 
Arts may have the credit of being the first public body in 
England which recognized the value of the principle by 
awarding Mr. Siemens a gold medal in the year 1850 for his 
regenerative condenser. The direction in which he was 
then working, was stated in a paper he read before the In- 
stitution of Civil Engineers in 1853 on the conversion of 
heat into mechanical effect. This paper gained him the Tel- 
ford Premium and medal of the Institution. In 1857 Sie- 
mens, in connection with his younger brother and then 
pupil, Frederick, turned his attention to regenerative fur- 
naces for metallurgical purposes. The regenerative gas fur- 
nace, as it is certainly the greatest invention due to the Sie- 
menses, so is the one in wbich William Siemens is believed 
to have hud the largest share. The first successful applica- 
tion of these furnaces was in 1861. The principle of the re- 
generative furnace is tolerably well known; it may suffice 
to say here that its main feature consists in an arrangement 
by which thewasteheat of the products of combustion is 



utilized by being imparted to the air and to the gaseous 
fuel by which combustion is supported. This is effected by 
causing the products to pass through chambers in which 
the heat is taken up by masses of brickwork, and afterward 
passing the incoming currents of air and gas among the 
healed brickwork. The earlier applications of this princi- 
ple to steel and glass making have been followed by its ex- 
tension to many other industrial purposes in which great 
heat is required, the powers of the furnace being only 
limited in practice by the nature of the materials of which 
it can be constructed. 

The application of the furnace to the making of iron and 
steel naturally led the attention of its inventor to other, im- 
provements in the same manufacture. In 1862 he endea- 
vored to reduce to practfce the result of Reaumur's experi- 
ments in making steel by fusing malleable iron with cast 
steel. After some years' experimenting the Siem ens process 
of steel making was perfected, and a little later still the Sie- 
mens-Martin process. In the latter, scrap iron is melted in 
a bath of pig iron on the hearth of the furnace; in the 
former, ore is reduced. The production of steel in this 
country under Sir William Siemens' processes was over 
340,000 tons in 1881. 

But if the inventions of this regenerative furnace and of im- 
proved processes for steel makiug are those which are most 
likely to keep alive in future years the memory of their in- 
ventor, itis just now with the electric light that the name of 
Siemens is most closely associated in the popular mind. The 
precise date at which he may be said to have commenced 
his work in this direction can hardly be given. It was in 1867 
that his classical paper on the conversion of dynamical into 
electrical force without the aid of; permanent magnetism was 
read before the Royal Society. Strangely enough, the dis- 
covery of thesame principle was enunciated at the same meet- 







DR. C. W, SIEMENS. F.R.S- 

ing of the Society by Sir Charles Wheatstone, while there 
is yet a third claimant in the person of Mr. Cromwell Varley, 
who had previously applied for a patent in which the idea 
was embodied. It, therefore, can never be quite certain who 
was the first discoverer of the principle on which modern 
dynamo machines are constructed. As regards the Siemens 
discovery, the originator of the idea was Dr. Werner Sie- 



mens, who, on being shown an electriea+nroToi- constructed 
without permanent magnets, immediately saw that a genera- 
tor withont permanent mngnfils was equally nossible. The 
details, however, of the construction of the Siemens ma- 
chine, and the various improvements by which it has been 
brought to its present form or rather forms (for there are, 
of course, several varieties) are due alike to the younger and 
the elder brother. And thesame may be said of the various 
inventions connected with telegraphy and the electric light 
which emanated from the great firm of Siemens Brothers. 
Some of these were entirely worked out by one, some by the 
other brother, more were the joint production of both, but 
no attempt was made to separate them or to discriminate. 
How great were the inventive resources of Sir William is 
well shown by the saying common in his workshops, that as 
soon as any particular problem had been given up by every- 
body as a bad job, it had only to be taken to Dr. Siemens 
for him to suggest half a dozen ways of solving it, two of 
which would be complicated and impracticable, two diffi- 
cult, and two perfectly satisfactory. 

As regards telegraphy, the most important work executed 
by the firm was the laying of the Direct United States Cable 
in 1874, for which work that remarkable vessel the Faraday 
was built after the designs of Sir William Siemens. A good 
instance at once of the versatility of Sir William's talents 



and of his engineering skill is given by the arrangement of 
the screw propellers in this ship. Their shafts (the. Faraday 
is a twin screw) are set at a slight angle, divergingnot out 
ward, as has often been proposed, but inward, toward each 
other. The effect of this is that the thrust of each propeller, 
when used singly for steering purposes, acts at a much more 
effective angle, and the result is that the vessel can turn in 
her own length, when the engines are worked in opposite di- 
rections. The Faraday is most completely fitted up with 
every possible appliance for cable laying, grappling, and re- 
covering lost cables, but the above small detail is only re- 
ferred to here as illustrating the way in which Sir W. 
Siemens dealt with a purely engineering question, which 
might have been considered quite beside the ordinary direc- 
tion of his work. To record fitly what he and his firm have 
done for the advancement, not only of electricJigbJtjngjbut 
of the various practical uses of electricity, would involve 
the enumeration of an infinity of technical details, each com- 
paratively unimportant, but each fitting into its own place and 
serving to produce a complete whole. To enter fully iftto 
the amount of electric lighting work effected by them would 
invite comparisons which at the present moment are above 
all things to be avoided. It may, however, be said that if u 
careful examination were made of the working installations 
of tiie electric light, it would be found that a very considera- 
ble portion of the real work done had been done by the firm 
of Siemens Brothers. At, the Paris Exhibition they were 
facile principes; at Munich, at Vienna, at the Crystal Palace, 
they were alike couspicuous. 

The process of " anastatic printing," a process only su- 
perseded by recent advances in photographic processes, was 
due to William and Werner Siemens. It was described by 
Faraday in 1845. Faraday, too, it may be noted, had for 
the subject of his last lecture at the Royal Institution the 
advantages of the Siemensfurnace. Improvements in calico 
printing, the invention of a double cylinder air pump and of 
a water meter, are also among the earlier work of William 
Siemens. Among more recent inventions may be noted his 
bathometer, for measuring the depth of the sea without a 
sounding line, his electrical furnace, his electrical ther- 
mometer and pyrometer, his rotatory furnace for the pro- 
duction of iron and steel by the direct process, his deep 
sea electrical thermometer, and his regenerative gas burner. 

Sir William Siemens was elected a Fellow of the Royal 
Society in 1862, and in 1869-70 he served as one of the 
Council. He became a member of the Institution of Civil 
Engineers in 1854, and has been on its Council for some 
years. He was the first president of the Society of Tele- 
graph Engineers, and served a seco nd time in that capacity. 
resident of tiie Institution of Mechanical E'h- 



He has been Pr 

gineers, of the Iron and Steel Institute, and of the British 

Association. He was Chairman of Council of the Society of 

Arts. 

The honors he has received for his inventipns and discov- 
eries are very numerous. This brief record may serve to 
show how valuable was the life that has just passed away, 
how great the loss of what a few more years of strenuous 
work might have yielded. Those who knew him may 
mourn the kindly heart, the generous, noble nature, so tol- 
erant of imperfect knowledge, so impatient only at charla- 
tan ism and dishonesty; the nation at large has lost a faith- 
ful servant, chief among those who live only to better the 
life of their fellow men by subduing the forces of nature 
to their use. Looking back along the line of England's 
scientific worthies, there are few who have served the peo- 
ple better than this, her adopted son, few, if any, whose 
life's record will show so long a list of useful labors. — Lon- 
don Times. 

Dr. John L. L« Conte. 

The death of Dr. John L. LeConte at his home in Phila- 
delphia on Thursday, November 22, at the age of fifty- 
eight, removes one who has long been the leader, facile 
princeps, of American entomologists. With his death the 
younger men are completely separated from the former 
generation of workers in this field, and they will lose a 
friend and teacher to whom they constantly looked. Dr. 

IjO Couto wag A H highly -hanm- qd ot j roftd no at ti o mn, n nrt "hop 

been an active investigator for nearly forty years. His 
death occurred during the session of the National Academy, 
of which he was a member, but was not known in New 
Haven until its close. 



One More Number. 

The next issue will close another volume of this paper, 
and with it several thousand subscriptions will expire. 

It being an inflexible rule of the publishers to stop send- 
ing their publications when the time is up for which sub- 
scriptions are prepaid, present subscribers to the Scientific 
American or Scientific American Supplement will 
oblige us by remitting for a renewal without delay. 

By heeding this request to renew immediately, it will 
save the removal of several thousands of names from our 
subscription books, and insure a continuance of the papers 
without interruption. 

And we would suggest to employers if it would not be to 
their advantage to present to their superintendent or other 
employe one year's subscription to the Scientific Ameri- 
can or Scientific American Supplement, or both papers, 
as a recognition for meritorious services. 

It seems to us that a small investment thus made would 
be likely to be a good one, for both the donor and recipient. 
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" What Is tbe Natural Age of a Cat?" 

To the Editor of the Scientific American : 

I bad a cat that died last June whose age was a month or 
more over twenty-five years. This is the same cat that was 
mentioned in a great many papers last winter, and was 
called twenty-tliree years old, whereas, according to correct 
reckoning, she was twenty-five years, instead. She had one 
kitten two years old at the time of her death. About the 
time she had tbe last kitten she renewed her teeth. She 
never shed her bair for tbe last two or three years, which 
became very coarse and stiff. She died with lung disease. 
Sbe always lived at the barn and outdoors. 

C. V. Swartwout. 

St. Lawrence, K Y., November 5, 1883. 
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Tbe Brandy Bread Co. 

To the Editor of the Scientific American : 

In your paper of Sept. 1, 1883, in the article upon "Fer- 
mentation in Bread," you finish by asking, " Will not some 
American repeat this experiment? " that is, make alcohol 
from the fumes from oven while baking bread. 

About 1836 the writer saw a very large bakehouse erected 
somewhere in Tipton, Staffordshire, called the Brandy 
Bread Company. I can just recollect that the doors were 
made steam tight, and that the bread was insipid, or taste- 
less, and that some thousands of pounds sterling were lost, 
and the company went bankrupt. 

I should be sorry if this account should prevent the trial 
you suggest, for in forty-three years immense strides have 
been made in chemistry. Tho. Booth. 

Gayaiu Sugar Mill, Pasvervewan, Java, Oct. 20, 1883. 



The Sunset Colors. 

lb lite Editor of the Scientific American : 

I see in your paper of the 8th inst. you seem to attribute 
our recent fiery sunsets to the supposed presence of a stra- 
tum of meteoric dust. Would it not be more reasonable to 
consider it volcanic dust thrown up by the late terrific out- 
burst in Java? 

The forces there in operation — unparalleled I believe in 
all human bisnory — were evidently adequate to such an ef- 
fect, and the fact thatimmense quantities of something were 
thrown into the air is attested by the greenness of the sun as 
seen in India. Besides, the time since the Java earthquake 
has been just about what we might suppose sufficient for 
the dust to diffuse itself to this distance 

Sixty-one tons of impalpable dust thrown into tbe air 
would allow about one ounce to each tract of ten miles 
square over all the earth's surface. This, I think, would be 
quite sufficient, when viewed at an oblique angle with the 
stratum containing it, and nearly in the direction of the sun, 
to be plainly visible. Having thus an adequate and probable 
cause, there seems to be no need of ascribing the phenome- 
non to any mysterious extramundane cause, of which we 
can know comparatively nothing, but of which we may im- 
agine everything. 

S. S. 

December 10. 



Storing 'Wind Power for Small Motors. 

To the Editor of the Scientific American: 

Your correspondent A, on page 353, proposes to drive a 
boat 14 feet long for 5 consecutive hours with air compress- 
ed to 200 atmospheres, in a 2 inch pipe placed along the 
gunwale of the boat, the owner, at his choice, using a screw 
or paddles to drive the boat. 

I have a very light boat built of % inch pine, somewhat 
longer than A's theoretical one, but I fancy just as easily 
propelled, driven by a 3 x 3 inch cylinder, screw 18 inches 
in diameter. The time occupied in driving this boat two 
miles averages 18 minutes, carrying 100 pounds to the square 
inch on the boiler, the wheel turning an average of 400 revo- 
lutions per minute, making in all 7,200 revolutions to com- 
plete the two miles.. Comparing A's air engine with mine, 
I think his theory will not be borne out in practice. I sup- 
pose his theoretical pipe or receiver runs under both gun- 
wales. This would make it 28 feet. My steam engine may 
not be as economical in its consumption of steam as it might- 
be, as it cuts off only at % stroke. A's air engine will 
doubtless be arranged to work more expansively, say his 
cylinder is to be 2 inches in diameter, 3 inches stroke, cut- 
ting off at |, then expanding into another cylinder 4 inches 
in diameter, same stroke. Throttle down his air supply 
until it passes into the first cylinder at 100 pounds, and pro- 
bably, if his engine is well made, he may obtain as good re- 
sults as I do with my 3x3 cutting off at %. If he used 
the same wheel that I do (my foundrymen tell me it is the 
best obtainable, his engine must necessarily make the same 
number of revolutions to run the same distance. Four 
inches, therefore, of the supply in his air pipe would be ex- 
hausted at every revolution of the engine if the pipe were 
charged at 100 pounds; but as it is supposed to contain 3,000 
pounds, tbe 4 inches, if Ibe pressure were constant, would 
accomplish 30 revolutions. The receiver being 28 feet long 
the sum would stand thus: af* X 30 = 2,520 revolutions his 
wheel would make on his receiver's becoming exhausted, if, 
as before said, the pressure was constant, which unforlu- 
natelv it is not. 



In my opinion, therefore, his theoretical little boat would 
prove a failure. It would only run for a few minutes, and 
would need a second " placing to the windmill " before she 
ran a mile. 

Alia tentanda via est. 
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Plan of Fast Steamers. 

To the Editor of the Scientific American: 

The official assertion of Mr. Fawcett, Postmaster Gene- 
ral of England, " that after the expiration of the present 
contract for carrying the mail across the Atlantic to the 
United States shall have expired, he shall cause to be paid 
to the fastest mail steamer for carrying the letters three shil- 
lings per pound, and for the newspapers only three pence 
per pound." Now, as the fastest steamers only shall have 
the contract, the question arises, Who will own the fastest 
steamers — the English or the Americans? And who will 
adopt on scientific principles the plan of building the fastest 
boats? 

The present transatlantic steamers can with propriety be 
called floating palaces, but they are all built on " the one 
log section," they are as deep as they are wide, and built 
without any regard to the metacenter of a floating body. 
(Fig. 1.) In floating bodies the stability 
depends on the form of that body, and 
this form is the most improper or the 
most unstable, as it would require but a 
little force to set it rotating, unless bal- 
last as a principle were applied to ob- 
viate this rotating tendency in this 
"one log form;" and the more ballast 
to carry out the principle of stability 
the deeper the boat sinks into the 
. water, hence greater the resistance the 
boat has to overcome. These boats are all built with a '* nice, 
clean run" fore and aft; this too is detrimental to their for- 
ward motion in a heavy sea, as far as their " forerun " is con 
cerned. The bow of a boat should be wedge-shaped, and 
the knuckle on aline from the "fore foot" to as far back on 
the plank shears as tbe length of the wedge-shaped bows ex- 
tends back, with a long " run "aft, so that when tbe boatsets 
on a sea it will have a tendency to slide forward at each 
such downward motion. You may imagine a slate sinking 
in water to illustrate this principle. Aud in place of the 
''one log section" we would adopt the "two log plan," 
as illustrated in Fig. 2. This obviously is a stable float- 
ing body, and to enhance its stability we would suggest 
that the keel be a boiler iron tube filled with molten me- 
tal, care to be taken that the 
j>; keel t,ut >e is not too large 





ana fcfi* tong •■ ciean run ait 
to be furnished with a 
"screw" in place of the 
" fan " in use; and the single 
surface measurement to be 
fully equal to the resistance 
offered by the water at the 
bows of the boat, so that a 
screw ten feet long (say) having tbe required surface would 
move tbe boat (say, all things considered) nine feet at each 
revolution with a motive power to drive the screw three 
hundred revolutions a minute, which would move the boat 
seven hundred and twenty-five miles in twenty-four hours 
Now as to the construction of the screw, which should be 
made of four separate flanges, each flange to pass once 
around tbe screw shaft in its length of ten feet, and of 
such diameter as to measure on their single surface the 
same as the resistance offered to the bow of the boat, or tbe 
screw may have more hold of the water than the resist- 
ance offered by the water at the bow of the boat; the more 
the difference the greater tbe speed. One flange to pass 
around the screw shaft several times to have the required 
measurement would be a violation of the principle. Since 
the Daphne disaster the Clyde ship builders have turned 
their attention to the subject of stability tests in tbe Clyde 
shipyards. The Glasgow and Londonderry Steamboat Co., 
who are owners of tbe Daphne, have ordered a steamer to 
replace the Iris, that has been recently lost on the Irish 
coast. They stipulate that the stability in every respect 
should be perfect, aud the builder must satisfy himself with 
(losignsjo attain that enrl 



-Being myself an American by adoption, I would prefer 
that the fastest boat in the world should sail from New York 
or some other American port for this coast. Tube compart- 
ments would be the safest in transatlantic steamers, and the 
machinery could be tube inclosed. 

Should these suggestions be of any value, be pleased to 
use them to the best possible advantage. 

Yours respectfully, 

Wilj/IAm Griffiths. 
Ala Nursery, Piollheli, North Wales, 
Great Britain, Oct. 30, 1883. 
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Enterprise In Dakota. 
To the Editor of the Scientific American: 

My attention was attracted by a short article in your issue 
of December 1, describing the rapid growth of the town of 
Woonsocket, Dakota. 

It so happened that I was at the aforesaid town twice a 
few weeks since, and can vouch for the truth of the story 
of its wonderful growth. The first time I passed through, 
the place was just ten days' old, and contained sixty-five 



buildings in process of erection, only two of which had 
progressed far enough to be painted. Five days later I was 
there again ; there were then a number of other buildings 
under way (the exact number I do not know), and about a 
dozen or fifteen of the older ones were not only painted, but 
occupied. The depot was finished and in use, and the town 
contained the usual number of saloons, eight or ten stores, 
one or two law offices, several of the inevitable ''land and 
loan" offices, two hotels (unfinished), and, if I mistake 
not, a newspaper. Nearly every one of the buildings men- 
tioned above was a bona fide store or dwelling ; for in the 
" booming " places the out-buildings are left until the last 
thing. 

At the time referred to Woonsocket was, and presumably 
is now, an ideal " booming town." Mechanics were getting 
fabulous prices and were in great demand. Whole trains 
of freight cars, loaded with building material, stood upon 
the tracks, waiting to be used. Building lots which sold 
originally for oue hundred dollars had brought three hun- 
dred a little later on, and were now selling for six hundred. 
Large numbers of lithographic " plats " of the town had 
been struck off, and were being forced upon every stranger 
who happened to set foot in the place. The envious inhabi- 
tants of the neighboring towns have changed the name 
Woonsocket into. " Boom-struck-it," which certainly cor- 
rectly expresses the state of affairs. 

Charles T. Beardslet, Jr. 

Birmingham, Conn., December 4. 



J. A. asks (1) how " opodeldoc " is made. A. Take of 
shavings of Castile soap 4 ounces, of gum camphor 2 
ounces, of oil of rosemary y z fluid ounce, of water 6 fluid 
ounces, and of alcohol 1 quart. Digest the soap in the 
water until it is dissolved ; dissolve the camphor and oil in 
the alcohol ; then mix the two solutions, and filter. (2) 
What is a good recipe for rheumatism? A. The following 
has been highly recommended: Take of gum guaiac 2 
ounces, of nitrate of potissa 1 ounce, of sulphuret of anti- 
mony 2 drachms, of gum camphor 2 drachms, of gum opium 
1 drachm, of saffron 20 grains,and of gin 1 pint. Mix. Dose, 
one teaspoonful three times a day in a little sweetened 
water. In a complaint like rheumatism it is better to con- 
sult a good physician than to rely upon published recipes, 
which, although they may have proved efficacious with 
some persons, may not be adapted to tfie cases of others. 



Wire Fences In Georgia. 

A lawful wire fence in Georgia is described by legisla- 
tive enactment as composed of not less than six horizontal 
strands of barbed wire tightly Wretched fmiji r>n*(j tni 



lam Boat 

halt nor le 



ine nrst wire no more tnan tour and a half nor less than 
three and a half inches from the ground; the second wire 
not more than nine and a half nor less than eight and a half 
inches from the ground; the third wire not more than fif- 
teen and a half nor less than fourteen and a half inches 
from the ground; the fourth wire not more than twenty- 
two and a half nor less than twenty-one and a half inches 
from the ground; the "fifth wire not more than thirty- 
two nor less than thirty-one inches from the ground; 
the sixth wire not over fifty-five nor less than fifty-three 
inches from the ground. Posts to be not over ten feet 
apart, and every alternate post to be securely set in the 
.ground. Provided, a plank not less than ten inches wide 
shall be used instead of two strands of wire at bottom of 
fence. It is also required that a railing shall be placed 
equal distance between the two top wires, which shall answer 
the same purpose as a wire, and to extend from post to post 
in like manner. 

« in > 

Am I a Scot, or am I Not ? 

If I should bring a wagon o'er 

From Scotland to Columbia's shore, 

And by successive wear and tear 

The wagon soon should need repair: 

Thus, when the tires are worn through, 

Columbia's iron doth renew; 

Likewise the fellies, hubs, and spokes 

Should be replaced by Western oaks; 

In course of time down goes the bed, 

But here's one like it in its stead. 

So bit by bit, in seven years, 



All things are CHangeU lb b(!U and gears, 
And still it seems as though it ought 
To be the one from Scotland brought; 
But when I think the matter o'er. 
It ne'er was on a foreign shore, 
And all that came across the sea 
Is only its identity. 

/came, a Scotchman, understand, 
By choice, to live in this free land, 
Wherein I've dwelt, from day to day, 
'Till sixteen years have passed away. 
If physiology be true, 
My body has been changing too; 
And though at first it did seem strange, 
Yet Science doth confirm the change; 
And since I have the truth been taught, 
I wonder if I'm now a Scot ? 
Since all that came across the sea 
Is only my identity. 

William Taylor. 
Aurora, Ind. 
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THE NEW UNITED . STATES CEUISEES. 
(Continued from first page.) 
partments Laving a length of 136 feet. This space will have 
a double bottom 3% feet deep, divided into fourteen water- 
tightcells. A steel deck 1}£ inches thick will cover the ma- 
chinery. 

These compartments will be divided on each side by ver- 
tical longitudinal bulkheads, and the space between them 
and the sides of the boat will be filled with coal. From the 
water line to 8 feet above it this coal armor will be 9 feet 
thick, and aft will have a thickness of 5 feet from the water 
line to 14 feet below it. When the doors are shut, the coal 
bunkers and the pockets in the boiler rooms form thirty-four 
water-tight compartments. The deck covering the machinery 
compartments will afford protection by preventing the ac- 
cess of shot and water to the main compartments, but it 
is not expected to resist a 6-inch shot even at inclinations of 
from six to eight degrees; entering -shot would in all likeli- 
hood explode in the coal without doing injury to the ma- 
chinery. 

The magazine rooms will be in the hold amidships, before 
and abaft the m 3hinery space. The deck above them will 
be covered by a protecting plating three-quarters of an inch 
thick. All hatches through it are to have water-tight covers, 
and coffer dams reaching 
to the berth deck will 
surround the magazine 
hatches. Other divisions 

in the hold by bulkheads 
of steel and the shaft alley 
bulkheads, together with 

those already noted, divide 

the vessel into eighty-five 

water-tight compartments. 
A system of drainage 

has been adopted by which 

the combined power of 

the steam and circulating 

pumps, having a capacity 

of 2,500 tons per hour, 

can be concentrated on any 
main compartment. In 

addition to this there will 

be six continuous acting 

hand pumps on the berth 

deck, having independent 

suctions to each main com- 
partment,- and each com- 
partment of the double 

bottom; they deliver either 

directly overboard or into 

the fire main, which will 

extend about three-fourths 

of the length of the ves- 
sel amidships on the berth 

deck, with stand pipes to 

gun and spar decks. 

The outside plating of 

the vessel will be nine-six- 
teenths of an inch thick, 

will weigh twenty-three 

pounds per square foot, 

and there will be a double 

plate at the water line 

from the stem to within 

70 feet of the stern. The 

stem and stern posts are to 

be of hammered steel. 

The water-tight inner bot- 
tom will be plating 10 and 

12J^ pounds per foot. The 

berth deck will have a 

protective plating over the 

engine and boilers for 136 

feet. The bow of the ves- 
sel will be strengthened 

for ramming. 
The rudder and steering 

gear will be below w f ater line. 



from the high pressure cylinder will pass directly to the low 
pressure steam chests; suitable pipes will exhaust the steam 
into the condenser and atmosphere. The condensers will 
be furnished with tinned brass tubes having a cooling sur- 
face of 5,000 square feet each. Beside each condenser will 
be placed an independent, double-acting, combined air and 
circulating pump. Worked from the erosshead of each 
pump piston will be two double-acting feed pumps 5 inches 
in diameter. 

There will be fourteen horizontal return tubular boilers, 
constructed of steel, and capable of carrying a pressure of 
100 pounds. They will be placed in two separate water- 
tight compartments. The fire rooms will run fore and aft, 
and will be 10 feet wide. Each boiler will be 9 feet in ex- 
ternal diameter and 9 feet 10 inches in length on the bot- 
tom, and will beset inclining from front to back, over a 
single furnace. Each furuace will have about 57J- square 
feet of grate surface, or an aggregate of 802 square feet in 
all the boilers. The shells will be five-eighths of an inch 
thick, and the heads three-quarters and five-eighths. The 
tubes will be lap-welded iron. In each smoke pipe, concen- 
tric with it, there will be a steam drum 9 feet in diameter 
and 9 feet long, with a shell seven-eighths of an inch thick; 



THE BEBNISSABT IGUAN0D0NS. 

The animal whose skeleton is represented in our engrav- 
ing is, at a first glance, surprising by reason of its colossal 
size and its resemblance to the giant kangaroo. Like the 
latter, it has an enormous tail, very long hind legs, and very 
short fore ones. It seems as if it ought to be placed near 
that marsupial; but paleontologists, rightly setting aside all 
vulgar ideas, make it out a reptile. A reptile I A biped 
like man and like birds, capable of seizing his aggressor 
between his arms I It must be avowed that reptiles have 
changed much during the long route that they have tra- 
versed since geological times up to our own. 

Surely, had any one in former times had any idea in re- 
gard to paleontology, and had any one suspected the existence 
of these forms so carefully preserved in the terrestrial crust, 
and so different from those of to-day, naturalists would have 
perhaps been embarrassed, but they most certainly would 
not have given the name of crawling animals to the interest- 
ing class- in which are arranged, among others, the Iguano- 
don, a walking animal, the Pterodactyl, provided with wings, 
and the Ichthyosaurus, a swimmer which could only live in 
the bosom of the sea. And, what is worthy of remark, in 
secondary times, when these surprising beings were in their 



this will have eight 18-inch and fourrl5inch lap-welded | glory, reptiles seemed to outline, in a vague and colossal 

way, the principal types 
of those vertebrates which 
were destined to reign 
over the world, each in 
his time — the fish, the 
bird, and the mammal. 

Two years ago, I my- 
self saw iguanodons in 
the course of preparation 
at the Brussels Museum. 
The bones of two indi- 
viduals of these sufficed 
to fill a very large hall. 
One of them measured 10 
meters in length, and the 
other 14. They had been 
found in 1878 at Bernis- 
sart, a locality situated 
between Mons and Tour- 
nai, very famous for its 
coal mines. It must not 
be thought, however, that 
these reptiles belonged to 
the coal epoch, for their 
remains lie buried in the 

In n.i.t. inn.,,, „t. In 




THE GREAT IGUANODON AT THE BRUSSELS MUSEUM. 



A fighting hand wheel and 
steam steering engine will be placed on the water-tight flat, 
to which communication can be had by telegraph from the 
bridges. In addition there will be a hand steering wheel on 
the spar deck and a steam steering wheel in the pilot house. 

The vessel will be bark rigged, with an area of plain sail 
of 14,880 square feet. The coal bunker capacity will be 
940 tons, while 300 tons additional can be stored away on 
the berth deck. This will enable the Chicago to steam 3,000 
miles at 15 knots, or 6,000 miles at 10 or 11 knots per hour. 
The vessel will be ventilated by an exhaust system. 

There will be twin screws operated by two pairs of two 
cylinder compound overhead beam eugines, each of which 
will be placed in a separate water-tight compartment 22 feet 
long, and inclosed by a deck for protection. The high and 
low pressure cylinders will be situated side by side, are ver- 
tical, 8 feet apart, and 2 feet 1 inch and 3 feet 5 inches re- 
spectively from the midship line. The diameters of the 
cylinders will be 45 and 78 inches, and the stroke 52 inches. 
Each cylinder will be steam jacketed, and fitted with two 
double ported main slide valves, actuated by eccentrics 
through arms and rock shafts, each furnished with a steam 
cylinder and piston to balance the weight of the valves. The 
cut-off valves will be adjustable between the limits of one- 
eighth and five-eighths of the stroke. The exhaust steam 



flues passing through it. The fire rooms will be air-tight, 
and each will be provided with two large blowers. 

The batte ry of th o -Ohioaso will ootnoio t of t mm 8 innh h\$Y 



(Wealden), known by 
miners as "dead lands," 
and which must be tra- 
versed to a depth of 300 
to 400 meters before coal 
is reached. 

Mr. Fages saw the first 
bones, Mr. Van Beneden 
determined t h e species, 
and Mr. Depauw, superin- 
tendent Of the museum 
workshops, took upon 
himself the difficult task 
of working this rich vein 
of fossils. For this pur- 
pose he adopted the life 
of a miner and pursued 
his labors for three years 
at a depth varying from 
322 to 356 meters. He 
was fortunate enough to 
exhume twenty-two igua- 
nodons, fifteen of which 
are now mounted. He 
attained this result by 
inventing ingenious pro- 
cesses of solidifying the 
bones, which, being ira- 



powered breech loaders, weighing 12 tons each, mounted on 
the flush spar deck in projecting half turrets, the center of 
the trunnions being 20^ feet above water. The turrets will 
be unarmored and the men will be protected only by shields 
on the guns. Six 6-inch B. L. R., weighing 4 tons each, 
will be mounted broadside on the gun deck, which will also 
be arranged for two additional 6-inch guns if found desirable. 
One 6-inch will be mounted in a recessed gun deck port on 
each bow. Two 5-inch guns will be placed in recessed ports 
abaft the captain's cabin. The 8-inch projectile weighs 250 
pounds; the 6-inch 100 pounds, and the 5-inch 60 pounds. 
In addition there will be four 47 mm. and two 37 mm. 
Hotchkiss revolving cannons, mounted in fixed bullet proof 
towers. 

The contract price for the hull and fittings of the Chi- 
cago, exclusive of the masts, spars, rigging, sails, etc., is 
$889,000. 

■ — ■ m ( « > ^ 

Experts in chemistry have estimated that. the cost of 
London's winter smoke and fog is $25,000, 000 annually; that 
is to say, constituents of coal to this value escape uncon- 
sumed, and assist in forming the sooty vapor. 



pregnated with pyrites, would otherwise have crumbled 
away upon contact with the air. 
The fedkmflag aro . accenting t o Mr Dolla T " h " *••<• umuja 



a very profound study of the Iguanodon Bernissartensis, a 
few details in regard to the structure of the gigantic reptile. 
It belongs to the sub-class of Dinosaurians and to the order 
Ornithopeda. The individual described by the learned Bel- 
gian is 9"5 m. from the end of the nose to the extremity of 
the tail, and, when standing upright upon its hind legs, 
rises 4 '36 m. above thelevel of the earth. Its head is rela- 
tively small, and much compressed in the direction of the 
bilateral diameter. The nostrils are spacious, and appar- 
ently partitioned in their anterior region. The orbits are of 
medium size, and are elongated in the direction of the ver- 
tical. The temporal fossa is limited above and beneath by 
a bony arc — an arrangement that is no longer met with ex- 
cept in a single lizard of our own time (Hatieria). As in 
our present reptiles, the teeth, ninety-two in number, re- 
placed one another indefinitely; that is to say, as soon as 
one was worn out another succeeded it. 

The neck is moderately long, and contains ten vertebrae, 
each of which, excepting the first, bears a pair of small ribs. 
It must have been very flexible. The trunk consists of 24 
vertebra! strongly united by ossified ligaments. The verte- 
brae, 1 to 17, each bears a pair of strong ribs. The six last 
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vertebrseof the trunk are soldered so as to form the sacrum, 
to which is attached the pelvis. 

The tail is a little longer than the rest of the body; it is 5 
meters in length and contains 51 vertebrae. It is compressed 
laterally, and reminds us of that of the crocodile. The 
scapular bones are four in number — two scapulas and two 
coracoides. 

The fore legs are shorter than the hind ones, and are mas- 
sive and powerful. Each of them terminates in a five-fin- 
gered hand. The first finger, o"r thumb, is transformed into 
an enormous spur, which, when covered with horn, must 
have proved a terrible weapon. 

The pelvis contains six bones, to wit: twoilias, twopubes 
and post-pubes, and two iscliia. These latter are remarka- 
ble for their elongated form, and, like the other parts of the 
pelvis, remind us of those of birds. The hind limbs, which, 
as we have said, are larger and longer than the fore ones, 
terminate in four fingers. 

Several scientists, Mr. Dollo among them, think they have 
observed traces of webbed feet in the impressions left by 
the iguanodon in the Wealden formation. Everything, in 
fact, leads to the belief that these dinosaurs were aquatic in 
their habits. They must have lived in the midst of swamps 
and upon the margins of rivers whose waters served them 
as a place of refuge. 

It was Cuvier who, in 1823, determined the first bony re- 
mains of the iguanodon. Gedeon Mantell, the author of the 
discovery, and the one who gave his name to the species, 
which is smaller than and very different from I. Bernissart- 
ensis, submitted the teeth to the examination of the illustri- 
ous naturalist, and the latter unhesitatingly assigned them 
to a great herbivorous animal; and he was not deceived, for 
the diet of the iguanodon was exclusively a vegetable one. 

These animals of geological times divided their food with 
the horny beak in which their jaws ended, and triturated it 
in the back of the mouth by means of numerous teeth. 
They thus fattened themselves, and became a prey, notwith- 
standing their size, to certain great carnivora— for example, 
to such other dinosaurs (Megalosaurus) as were provided 
with sharp teeth and claws. — S. Meunier, in La Nature. 

-» < •>•• 

The Electric Light as a Vlsh Hook. 

The United States fish steamer Albatross is fitted with 
electric lights, and during a recent cruise the experiment 
was tried of lowering one of them into the sea. Engineer 
G. W. Baird gives in Science the following description of 
the trial : 

Fishermen in nearly all parts of the world use a light in 
ritwLhoat^ when fishi& g .a t B i ght, u > at. lr a t it-fisiica. into their 
„,.i.. . „...i ^ i, .. ,.,„,.»..„« n>in 3 -for fljn'ne-fish to nome on 
board ship at night, if alight be advantageoitsTypIaced to 
attract them. 

Until incandescent lamps were invented, there were no 
convenient means of sustaining a light beneath the surface 
of the "water, and there is consequently opened up to us an 
unexplored field in fishing. 

Just what service our submarine lamps will be, we are as 
yet unable to say ; but, with the small lamp which we use 
from one to ten feet below the surface, amphipods in great 
numbers, silver-sides, young bluefish, young lobster, squid, 
and ftying-fisb have been induced into the nets, and dol- 
phins have approached it ; but whether the dolphins were 
attracted by the light, or were pursuing the squid. Professor 
Benedict, the naturalist of the ship, was unable to say. 
Squid are especially susceptible to the influence of light. I 
am informed by the very eminent authority of Professor 
Verrill, of Yale College; that a heavy sea, breaking upon a 
lee shore when the full moon is casting its rays across the 
land into the sea, will throw hundreds of squid upon the 
beach in a single night ; an evidence of their moving in the 
direction of the light until caught iu the spray and hurled 
upon the shore. 

To succeed in producing the light at considerable depths 
has been by no means easy. 

The Edison Company firs\ prepared a lantern of two 
thicknesses of glass, hemispherical in form, with its flat side 
tightly joined to a bronze disk, on which were placed three 
sixteen-candle power B lamps in multiple arc. At a moder- 
ate depth it burned beautifully; but at about, a hundred 
and fifty feet the packing leaked, and, the sea water enter- 
ing, shnrt-nimnited, and the lamp was extinguished by the 
destruction of the cut-out plug. A similar lamp was then 
tried with improved packing ; but its glass walls were 
crushed by the pressure of the water, and it was extin- 
guished. 

The next essay was with a single Edison lamp, its glass 
vessel being cylindrical in form, with hemispherical end, to 
give it strength ; its thin platinum wires extending through 
one end without any external attachment. To these delicate 
wires 1 succeeded in soldering the copper wires of the cable, 
but broke (or cut) off one of the platinum wires at the point 
where it enters the glass, while putting on the insulation. 
When it is remembered that a hundred fathoms depth of 
water brings a pressure of over two hundred and fifty 
pounds per square inch on the lamp, it will be understood 
that great care was required in every procedure. 

Our next attempt was with a single Edison lamp exactly 
the same as the last. I succeeded in soldering and insulat- 
ing the joints perfectly ; but the pressure of the water upon 
the insulation cut the delicate platinum wire on the glass 
before it had reached a hundred feet in depth. 

The Edison Company then produced a lamp in which the 
platinum wires were soldered to copper wires in a glass 



cavity, and filled in with resiD, so that copper wires, about 
No. 30 in size, projected from the lamp for our attachment. 
I coiled the copper wires spirally, and soldered their ends 
to the ends of the heavy wires of the cable, separating them 
by a small block of pine wood ; this gave some freedom of 
motion without danger of cutting or breaking the wires. A 
paper mould was placed round the joint, and filled with 
warm "gulloot.'' When this had cooled, it was wrapped 
with insulation tape and served tightly with twine. This 
was again covered with gulloot, then tape,, and finally with 
melted gutta-percha; and, when the gutta-percha had 
cooled, its entire surface was seared over with a hot iron, to 
make sure of filling any cracks or holes it might contain. 
The lanip was then lowered into the sea, about seven hun- 
dred and fifty feet of cable being paid out, without any 
indication of failure. To ascertain if the lamp was lighted 
at all times, we substituted a lamp for the cut-out plug in 
the deep sea circuit. This brought both lamps in the same 
circuit, which caused them to glow at about a cherry red 
instead of a white light ; and had any accident happened to 
break the lamp in the water, or to cause a leak, our upper 
lamp would have immediately sprung into incandescent 
whiteness. 



FOOT POWER. 

This invention is for an improved device for turning the 
drive wheel of a lathe or any other machine operated by 
foot power, and is especially adapted to run a watchmaker's 
or jeweler's lathe. In Fig. 1, which is a perspective view of 
the device, c is a stirrup lever connected with the crank, b, 
of the driving wheel. At the lower end of the lever is the 
stirrup and at its upper end' is a slot, e, adapted to receive 
the bolt, d, on which the lever has a vertical motion. A 
hanger, g, attached to the underside of the bench, has a slot 
in which the bolt, d, may be adjusted. The drive wheel is 
of the. ordinary construction and may be adapted for either 




DAVIS' FOOT POWER. 

a flat or round belt. It is supported on its axle in bearings 
in the hanger, a, which may be bolted to the underside of 
the bench or to the floor. The stirrup lever has a vertical 
swinging motion similar to the motion of the foot in walk- 
ing, thus overcoming the jar to the body experienced in the 
use of the ordinary forms of treadles. At whatever point 
the drive wheel may stop it can be readily started by either 
pressing upon, lifting, pushing, or. pulling on the stirrup 
with the foot. When there is work of drilling or turning 
requiring more than ordinary power, the bolt, d, may be 
shifted so as to obtain the necessary increase. Fig. 2 is a 
front elevation of the device. Inllie-awdified form, B'lg. 3, 
the beam has a weight on one end for the purpose of counter- 
balancing the weight of the stirrup rod; In Fig. 1, the rim 
of the wheel is loaded in casting, opposite the crank pin, for 
the same purpose, causing the wheel to be evenly balanced 
and free from jar and to have the regular motion essential 
to fine work. 

This invention has beeu recently patented by Mr. George 
Davis, of 1207 - Main St., Richmond, Virginia. 

« in » 

machine Shell Guiin. 

The Journal of the Boyai United Service Institution con- 
tains the paper on machine guns, by Captain Lord Charles 
W. D. Beresford, R. N. , which was read before the Insti- 
tute on the 15th of June last. His chief purpose seems to 
be to show the necessity of providing shell machine guns 
for the British navy, which thus far is not provided with a 
single one, its equipment in hand, or contracted for, con- 
sisting of 565 Nordenfelt machine guns of 1 inch caliber, 
throwing a solid steel bullet, 142 Gatlings and 350 Gardiner 
machine guns, 45 inch rifle caliber, throwing lead bullets. 
Id all classes of vessels the French are better gunned, as not 
only have they the enormous advantage of breech • loaders, 
but their guns are vastly superior to the English in penetra- 
tion and rapidity of fire per weight of gun: while, to add to 



the advantages named, the French have mounted iu their fleet 
between 600 and 700 Hotchkiss machine guns, throwing 
1 pound shell at the rate of fifteen to twenty a minute. 
Most of these guns were mounted in position in their fleet 
before the English had any sort of machine gun whatever, 
and some were bought as far back as 1875, or three years 
before the English had any. •' It is needless," says Captain 
Beresford, "to point out the superiority that a machine gun 
throwing shells would have over the machine gun which 
only throws bullets, excepting in the case of resisting 
torpedo-boat attack, when the bullet gun is better. The 
proportion of machine guns between the two fleets, in an- 
other two years, may be about two to one in favor of the 
French, if the present relative rate of progress is kept up, 
as they determined two years ago to double the complement 
of Hotchkiss shell guns to each of their ships. All the 
French small craft have two or more machine shell guns, 
whereas the English small craft last year had no machine 
guns of any description whatever. The French small craft 
are, however, so vastly superior to ours in fighting capabili- 
ties that there could be no doubt as to which would win au 
action, if two ships of similar tonnage were engaged." 

The rain of machine gun shells, as he further shows, will 
do more to demoralize a ship's company than a few heavy 
shot or shell striking, passing through, or shrieking over a 
ship. The French, also, go upon the principle of exposing 
their machine guns, with a view to getting an all-round and 
continuous fire; whereas the English prefer protecting the 
men and guns, and consequently the guns will only bear on 
a certain small arc. The French give it as their opinion, 
founded upon actual practice, that the proportion of hits 
between a barbette and a broadside ship, coming into range, 
passing at 60 yards, and going on out of range, is three to 
one in favor of the barbette. Captain Beresford advocates 
a 2 pound shell gun, and gives it as his opinion that the gun 
should be a single-barreled gun, so as to be light and easily 
moved and shifted as wanted ; it should have, as far as is 
possible, an all-round fire, with, perhaps, an umbrella- 
shaped screen over the men, to keep bullets and shell 
splinters clear of them, and from under which they can see 
the enemy from any point of the compass. Men that are 
hidden won't fight ; they must see what is going on to work 
well, and more particularly with these guns, if they are to 
be thoroughly effective. Lastly, it is imperative that the 
man who sights the gun should be able to fire it, as the eye 
and hand must work together. The 2 pound shell gun is 
the best sized machine shell gun, as it does not recoil even 
when on its landing carriage, and it has better penetration 
than the 2J^ pr., and equally good penetration with the 
4 pr. tried at .Portsmouth, witn lower initial velocity^ T5oW~ 
of wEich guns are considerably heavier. It penetrated at 
the Portsmouth trials 2% inch iron at 300 yards, and can 
therefore be relied upon to penetrate un armored vessels, 
gun ports, etc., at any angle or range for which'it is likely 
to be required. 

The French have given orders to rapidly increase the 
complement of Hotchkiss shell guns they possess, as they 
fiud they are not suitable against torpedo boat attack unless 
used in large numbers, although they are at the same time 
trying heavier shell guns of other patterns. 

Captain Beresford describes the new Gatling system of 
feeding as perfect, while he thinks the revolving system 
and its weight objectionable. He states that the Gatlings 
have been very serviceable to the British navy. At Alex- 
andria they " came in very usefully for the landing, clearing 
the town of riot, and restoring order. It was openly stated 
by Arabi's officers and men that nothing would induce them 
to face machines that ' pumped lead,' which referred to the 
Gatling, with which Captain Fisher held the lines with 370 
men during four anxious days and nights. Such was the 
terror inspired by these guns when used for clearing the 
streets, that although there was an army of over 9,000 men 
within a short distance, they would not face the small party 
of 370 men, who held the lines with the Gatling guns." 



Combination 'Tag and Envelope. 

This consists of an envelope made of stout paper, open 

■ nt nun frirt anH pivnn'rtprl with -a flnp lnng mnnrvh tn rnoMi tf> 



the closed end when folded down. The bill is inclosed in 
the envelope, the address is written upon the face or under 
side of the flap, and the tag tied to the package by a cord 
passing through two eyelets — one in the free end of the 
flap and one in the closed end of the envelope. Although 
this combination tag and envelope has beeu iu use but a 
short time, it has given satisfaction to shippers, and proved 
to be economical. 

It was patented in the United States and Canada by Mr. 
Joseph T. Dunham, and is now being manufactured by 
Jos. T. Dunham* Co., Pier 24, North River, New York 
city. 

m < » > » ■ 

"Human -labor," says Dr. Zellner, of Ashville, Ala., "is 
the most costly factor that enters into the production of 
cotton, and every consistent means should be adopted to 
dispense with it." And then the doctor, who has the repu- 
tation of having raised some of the finest samples ever 
grown in the South, describes how, by planting at proper 
distances, in checks five by three feet apart, one-half of the 
after labor of cultivating maybe saved. About the same 
amount .of plow work is said to be necessary, but not more 
than one-fourth as much work with the hoe as is required 
by cotton in drills. 
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ENGINEERING INVENTIONS. 

An improvement in car platforms has been 
patented by Messrs. Wm. F. Brown and Charles L. 
Haiglit, of Pougbkeepsie, N. Y. A hook secured to 
the bottom of the platform projects upward and on the 
top of the next platform. There are other special devices, 
but the idea is that cars in collision will be prevented 
from rising one above the other, and so telescoping. 

A car coupling has been patented by Mr. 
John Cochran, Jr., of Millwood, Mo. It consists of 
a rock shaft crossing the end of the car from side to 
side, from whence the coupling pin is suspended by an 
arm; a link lifter is also suspended from the shaft, so 
that, by cranks at the sides of the car, or a rod and 
chain extending to the top, the pin and link can be 
handled without going between the cars. 

An improvement in operating valves of 
steam engines has been patented by Mr. Charles A. 
Gayne, of Ashland, Pa. It is intended to increase the 
regularity of pumping, and by it the pump cylinder is 
completely filled after each stroke. When used with 
two large pumps, this valve system will stop the pump 
automatically as soon as the reservoir is emptied of 
water, whereas other pumps move off rapidly as soon as 
they begin to take on air. 

A safety switch guard has been patented by 
Mr. Henry Harmer, of Southampton, Ontario, Canada. 
The switch operating mechanism is contained within a 
house or structure, into which the switchman must.enter 
to adjust the switch, but which lie cannot leave until, 
after connecting a switch with a siding, he has recon- 
nected it with the main line; and this invention pro- 
vides special means for accomplishing this end. 

An improved boiler feeder has been patent- 
ed by Mr. John H. Phillips, of New York city. It Is a 
pump connected with a vessel for receiving water, the 
latter having a float to throw a lever connected with 
the slide valve, so the pump will be started as Boon as 
the water in the receiver reaches a certain height. The 
feeder may be placed at a distance from the boiler, and 
above or below the water line, and will return all con- 
densed water formed under any head or pressure. 

An improved steam boiler has been patent- 
ed by Mr. Willey J. P. Kingsley, of Borne, N. Y. The 
tubes which enter the fire box conduct the heat pro- 
ducts to the top of the boiler as usual, but there are re 
turn tubes between the inner ones and the boiler shell, 
which extend down through a water leg, and thence 
lead between the shell and the inclosing wall to the 
smoke stack, thus greatly increasing the run of the 
heat along the boiler, and more than doubling the heat- 
ing surface. 

A car coupling has been patented by Messrs. 
Joseph K. Nyce and Irwin C. Hunaicker, of Skippack, 
Pa. It provides for a drawhead with longitudinal 
slots in the sides and bottom, in which side slots a 
cross bar slides, which has a bottom guide projection 
into the bottom slot. The ends of the cross piece are 
adapted to strike against the lower ends of •Dail- 
shaped frames pivoted on the drawhead and throw 
them over hooks on the opposite drawheads, thus auto- 
matically coupling them. 

An improved automatic car coupling has 
been patented by Mr. Adonimm J. Chapel, of Arkan- 
sas City, Kas. Upon one side of the forward end of 
eacli drawhead is formed a projection, the forward end 
of which is beveled to cause it to enter a recess formed 
in the other side of each drawhead. The recess is rect- 
angular, and so also is the coupling pin and the hole 
in which it slides, the upper part thereof being in such 
position that one-half will be over the recess and the 
other half in the solid body of the drawhead. The de- 
vice is intended for both passenger and freight cats. 

A patent for an improved steam boiler has 
been issued to Mr. Albert C. Blatchley, as administra- 
torfor Mr. Albert P. Blatchley, deceased, of Deposit, NY. 
This invention relates to sectional boilers,and consists of 
a special construction of the deflecting plates for effect- 
ive, water circulation, and in the means of securing the 
same in the end chambers of the boiler, which are con- 
nected by longitudinally arranged steam pipes or tubes. 
There is also a special construction of the side casings 
to allow of convenient access for cleaning the tubes. 



MECHANICAL INVENTIONS. 

An improved treadle power has been pa- 
tented by Mr. Arthur W. Bush, of Boulder, Cal. A 
pair of reversely acting pawl arms, and a branching or 
double connecting rod are so arranged that the dead 
centers of the crank are avoided, and the stroke of the 
treadle may be varied at. the will of the operator. 

A coal and rook drilling machine has been 
patented by Mr. Thomas Aitken, of Pittston, Pa. The 
invention consists in an improved means for securing 
the bar or post which carries the swivel and drill rod , 
and such construction saves the necessity of a set screw, 
which is liable to be lost or mislaid. 

An improved screw machine has been pa- 
tented by Mr. Georg Heyne, of Offenbach-on-the-Main, 
Germany. The invention covers various combinations 
of devices for holding, feeding, and cutting the rods or 
other pieces from which the articles are to be made. It 
makes an apparently complicated piece of mechanism, 
but works simply and almost automatically. 

A tire tighteuer has been patented by Mr. 
Harvey B. May, of Oregon City, Ore. The wheel rim 
is stretched by a screw jack device between the hub 
and the rim, and there are attachments to hold the 
spokes in the hub, preventing them from being drawn 
out of their sockets when the rim is stretched, and so 
they may be thereafter as firmly fixed as ever. 

An improvement in water wheels has been 
patented by Mr. Lorenzo B. Swartwout, of Three 
Rivers, Mich. The buckets are not cylindrical, but 
have an inverted bell shape, and the lower ends of the 
partition walls are concaved, or inclined in the reverse 
direction of that in which the wheel is to rotate. Each 
bucket is beveled at the outer end, so the beveled parts 
of the bucket walls are at right angles to the fixed 
wings in the throat in the curb of the wheel. 



A machine for curling hat brims has been 
patented by Mr. John Wilson, of Newark, N. J. This 
machine presents a new combination of parts in an ap- 
paratus for turning over the edges or curling the brims 
of hard felt hats before shaping them. By its use the 
sides or crown of the bat or its lining are not exposed to 
any injurious effects of the escaping steam, and there is 
no necessity for any adjustable interior hub clamping 
device, the brim of the hat being held down'to its place 
on the steam by a hollow weight, cover, or shield. 

An improved machine for shelling green 
peas and beans has been patented by Mr. Giuseppe Paci , 
of New York city. The peas or beans to be shelled are 
placed in a hopper, and the machine is operated by 
turning a crank handle, when the top, or cover, of the 
machine, to the underside of which is affixed a ring or 
disk, pressed down by spiral springs, is turned in one 
direction, and a suitable screen is revolved in an oppo- 
site direction. There are special devices for conveying 
the peas or beans into hoppers or receivers according to 
their size, the pods being discharged from the machine, 
and a current of air from a blower carries off the fine 
particles. 

A cartridge loading machine has been pa- 
tented by Mr. Frederick A. Winter, of Thomson, Ga. 
An intermittingly rotating disk has cells for holding 
the cartridge shells combined with a novel feeding de- 
vice for shifting it around as the cartridges are charged ; 
also a device for pressing in die wads and bullets, with 
attachments for crimping when paper cartridges are 
used; also attachments for capping and uncapping, and 
one for holding the powder and shot flasks in connec- 
tion with the cartridge holding disk. 

»-♦-. 

AGBICULTUBAL INVENTIONS. 

An improved check row corn planter has 
been patented by Mr. Walter W. Church, of Carthage, 
Mo. The check marker shaft is made to revolve con- 
tinuously; it has arms with crotched ends sufficiently 
long and deep in the crotch to enable the shaft to be 
turned a quarter revolution by one arm, so that con- 
tinuous rotation will be had with four arms, one arm 
being engaged while another is disengaged. By this 
contrivance also the motion for the dropper slide may 
be had from the check marker shaft. 

A combined harrow and cultivator has been 
patented by Mr. Lewis A. John, of Dunlap, Kas. The 
object is to make an implement that will be simple, 
strong, durable, and easily handled, for use in tilling 
the soil around corn, cotton, and othtr standing crops. 
The plows may be swuug freely, by the handles, to 
either side, or closer together or farther apart, as the 
crop may require, or be lowered or raised vertically for 
different conditions of crop or soil, enabling the work- 
man toheap up about the plants just the right quantity 
of earth, which has been previously.loosened by the bar- 
row. .: 

A grain header has been patented by Mr.> 
Jukn a. ituiiuii], or saHiia, i&fs. tii »yciiQ" fe»«pickie- 
contrivance tne-gecti ons are f l iilBU tuieiUm' U ' lfimuiy 
for running on a drum, with guides to take up the slack, 
means for operating, and an extension carrier for de- 
livering the grain from the elevator to a wagon along- 
side of the header. The continuous movement of the 
sickle in one direction is calculated to make it cut bet- 
ter and easier than the reciprocating sickles. 

An improvement in steam plows, to increase 
the traction and facilitate the steering, has been pa- 
tented by Mr. Francis Pidgeon, of Saugerties, N. Y. 
The plowframecan be propelled forward or backward. 
There are sets of plows at each end of the frame, and 
the plows at the forward end are lifted from the ground 
as the plow advances; the wheels on either side are ope- 
rated independently of the wheels on the other side by 
separate pistons and cylinders. Bars on the sides 
worked by a chain around an upright shaft, allow 
of one side or the other of the frame to be readily ad- 
vanced to facilitate turning. 



MISCELLANEOUS INVENTIONS. 

A fire escape has been patented by Mr. 
William Wightman, of Denver, Col., which prescribes 
the construction of vertical chambers within the build- 
ing walls, each chamber connecting with a separate 
story and at the bottom with the outside of the build- 
ing. 

An improved wrench has been patented by 
Mr. James Davidson, of Central City, Colo. It is a 
socket wrench provided with expansion jaws, and a 
loose sleeve to contract the jaws upon the nut or arti- 
cle, so as not to wear the angles of a nut or cock when 
applied, the clamps being made to gripe tightly. 

A music holder has been patented by Mr. 
William E. Hoffman, of Oregon, Mo. It consists 
in a combination, with opening and closing musfchold- 
ers, made to shut and keep closed by a spring applied 
to a clamping and pivoted section or clamp, of an at- 
tached catch for holding the holder open, whereby 
great facility is afforded for putting in and taking out 
the music. 

An improved twine holder and lifter has 
been patented by Mr. A. B. Tomlin. of Fort Collins, 
Colo. In combination with a twine holder is a pivoted 
ring with one part weighted, and a rod or wire project- 
ing from the part opposite the weighted part, this rod 
or wire being provided with a loop or eye for lifting or 
raising the free end of the twine, so it will be out of the 
way when not in use, but can be easily Teached. 

A tobacco cutter, or pocket tobacco recep- 
tacle and cutter, has been patented by Mr. Joseph W. 
Cooel, of Rockland, Me. It is for culling plug tobacco 
for the use of smokers. The plug may be placed within 
a box of size adapted to hold an ordinary plug, and then, 
by turning a cap, one set of cutters shaves off the tobacco, 
while other cutters working in a cross direction divide 
it up finely, and it drops in the cap provided therefor. 

A glass butter jar, box, and cover has been 
patented by Mr. William W. Weston, of Honesdale, Pa. 
A glass jar is placed in a box with suitable packing, the 
jar having a wooden or glass cover on which a diagonal 
crosspiece rests, through the ends of which screw- 
threaded rods pass, which are secured in the bottom of 



the box, thus holding the cover firmly on and the jar in 
place in the box. 

An improvement in fireproof floors and 
ceilings has been patented by Mr. Andrew J. Camp- 
bell, of New York city. A joggle arch is used in which 
are three pieces, the floor beams, struts, and joggle 
pieces, the struts preferably hollow to save weight, and 
all of fireproof material. The floor is inexpensive, as 
the pieces can readily be moulded, and platforms or 
centering are not necessary in their erection. 

An improved inside window shutter or 
blind has been patented by Mr. William Teuteberg, of 
Omaha, Neb. 'fin's invention relates to' inside window 
shutters or blinds adapted to be raised and lowered by 
means of cords. It is a simple and cheap arrangement 
whereby slats, as provided, may be raised or lowered 
to any desired position, or the angle of the slats be 
changed at pleasure. 

Aii improvement in watch bows has been 
patented by Mr. Rome B. Richmond, of Macon, 111. It 
consists of a watch case or locket pendant with a hook 
above or below the bow aperture on each side, combin- 
ed with a bow having a semicircular or eccentric trans- 
verseridge a short distance from each end. No screw 
is required to hold the bow in place, and the construc- 
tion is simple and durable. 

An improved rag joining knife has been 
patented by Mr. James A. Fulwiler, of Lexington, HI. 
The blade is sharpened at one end, and has an inclined 
notch passing toward the point of the knife from the 
blunt back, for engaging the rags and drawing one 
through the other in forming the loop or joint, the 
slot being so arranged in relation to the sharp point 
and edge as to join the rags firmly and smoothly, with 
but short ends. 

A combined copy holder and book rest has 
been patemed by Mr. Gustave Weinschenk, of Cam 
bridge, Mass. The device includes a clamp with proper 
attachments, so that, when fastened to a desk or chair 
it .will hold books or manuscripts open for perusal; it is 
so arranged as to accommodate a greater or less thick- 
ness of a book or manuscript, and has a line bar, or 
marker, making it especially desirable for holding the 
compositor's copy in type setting. 

An improved flood fence has been patented 
by Mr. Henry D. Merrill, of Springfield, 111. It is con- 
structed with mud sills staked to the bottom of the 
stream, and connected at their down stream ends by 
pairs of posts, with upwardly inclined down stream 
ends of break bars, the fence to turn down into a hori- 
zontal position to allow ice, logs, and other rubbish to 
pass over, and the fence to return to an erect position as 
soon as the water subsides. 

An improved bag holder, for keeping a bag 
open while it is being filled, has been patented by Mr. 
Daniel F. Smith, of Republic, O. By a suitable ar- 
rangement of standards in connection with a platform, 
levers, and cross bars, the bag is supported and held 
<>i>on fcgr na elongated elliptical spring band or hoop. 
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when the. bag is filled the free ends thereof are drawn 
together and the bag will be released. 

Mr. Washington I, Lee, of Peekskill, N. Y., 
has patented an improved baking pan, for baking bread, 
meats, etc., in a more perfect manner. The pan is of 
sheet iron in the usual shape, and to the bottom and 
ends a sheet iron strip or thin cast iron plate is riveted, 
to support the pan so that the bottom will not come in 
contact with the hot stove plate and the contents of the 
pan will not be burned. A specially contrived and sup- 
ported hinged cover is also provided for. 

A yellow coloring matter which dyes a 
very bright yellow, has been patented by Mr. Ivan Lev- 
instein, of Manchester, Eng. It is" made by the action 
of nitric acid upon the mono and disulpho acids of ni- 
troso-alpha-naphthol, or upon a mixture of the same, 
whereby, according to a specific process, a yellow preci- 
pitate is formed resembling earthy lumps; it can be 
pulverized by pressing between the fingers, is odorless, 
and has distinguishing acid properties. 

An improved butter tub has been patented 
by Mr Henry F. Coombs, of Charlottetown, Prince Ed- 
ward Island, Can. The staves are thicker at one end 
than the other, and narrower at the thin end than at the 
thick on one face; and wider at the thin end than at the 
thick on the other face, the tub is smaller at the top 
than at the bottom outside, and larger at Ihe top than 
at the bottom inside, so the tub cannot lose i ts hoops 
by their dropping off at the bottom, and the butter may 
be removed in bulk in the usual way. 

A cutter ant holder for fruits and flowers 
has been patented by Mr. Peter McDonald, of Yonkers, 
N. Y. To the upper end of a pole of desired length is 
fixed a concaved sharp edged blade; to the shank of 
this blade is pivoted another, and to the rear of both 
are projecting plates or lugs, with rubber blocks ex- 



A transplanting implement has been pa- 
tented by Mr. Frederick Visscher, of Mount Sterling, 
Ky. This invention is desigued to facilitate packing 
the earth around plants that have been transplanted, 
and where the earth lies loosely around the roots Two 
handles are so pivoted as to form levers, at the lower 
ends of which are semicircularframes holding teeth; 
these, when opened, are to be forced into the ground 
around the plant, and as the handles are drawn to- 
gether they pack the earth around the roots of the 
plant. 

An improved cupelling furnace has been 
patented by Mr. Beruhard Roesing, of Friedrichshutte, 
Upper Silesia, Germany. Instead of the ordinary 
porous material of which these are made for drawing 
off the inferior metals, ihe inventor substitutes a firm 
metallic cupel, to which motion can be readily com- 
municated as desired, without interrupting the process 
of cupellation, and the products of oxidation — litharge, 
etc. — may be withdrawn, absorption in any degree not 
being inteuded. The cupel is covered with a. lining of 
refractory material, to avoid overheating of the cupel 
or too great cooling off of the molten lead. 



NEW BOOKS ANB PUBLICATIONS. 

How to Make Candy, N. P. Fletcher & 
Co., Hartford, Conn. 

A manual of plain directions for the manufacture of 
the more popular forms of confectionery. 

A Prosperous Periodical. 

The special illustrated edition of Building for 
November is a noteworthy specimen of the result at-, 
tending well directed effort in the newspaper line. 
Although this journal has only reached No. 2, vol ii., it 
haspassed the experimental stage and now stands on 
a firm basis. It is devoted to architecture, as its title 
implies, and in its editorial and general columns treats 
pertinent subjects in an instructive manner, aiding its 
explanations by at ractive illustrations. It is pub- 
lished by William T. Comstock, 6 Astor Place, this 
city. 

Explosive Materials. A series of lectures 
before the College de Prance, at Paris, 
by M. P. E. Berthelot. " Science Series," 
D. Van Nostrand & Co., New York. 

This little book, the work of translating which from 
the French has been done by Marcus Benjamin, Ph.B., 
F.C.S., notes the constitution, explains the action, and 
marks the differences between the leading kinds of ex- 
plosives, more'particnlarly those which have come into 
prominence during the past twentyyearsforindustrial 
purposes. The lecturer comes to his subject as an ac- 
complished chemist, but the language is free from 
technicalities, and the explanations cannot fail to be 
readily understood by any one of ordinary intelligence. 
In regard to dynamite, gun cotton, nitroglycerine, 



tending tonear the cutting edges, so IMUl WI1BU till) 
blades are brought together to cut the stems of fruit or 
flowers the rubber blocks willgrasp andhold thesame 
until lowered. 

An improved water heater has been patent- 
ed by Mr. John B. Webster, of Los Angeles, Cal. It is 
intended to be "principally an oil burner, and around 
the water chamber are suitable flues to facilitate ob- 
taining the utmost heat. The reservoir is suitably con- 
nected with, but removed from the burner. The whole 
apparatus is constructed of sheet metal, with tight 
joints, and is intended to furnish a portable heater 
which can be readily used for heating water out of 
doors or wherever wanted. 

An improvement in transplanting imple- 
ments, designed to facilitate the handling and resetting 
of plants, has been patented by Mr. Frederick Visscher, 
of Mount Sterling. Ky. A half conical bowl or vessel, 
that may be opened across it* center by two handles or 
levers, is designed to hold the plnnts; at the bottom in a 
downwardly tapering root receptacle, forming a pintle 
or prong projecting from the bottom of the bowl. 
The plant, placed in the bowl, with its roots thns sur- 
rounded, the implement can readily be forced into the 
soil tc the depth desired, and then the parts of the bowl 
and pintle berea-ilj sep.;:':.'.c^ -ad vviUuU'awnby means 
of the handles. 



the results of many experiments are detailed, develop- 
ing facts concerning their operation which are not 
readily susceptible of demonstration in the ordinary 
uses of these explosives. In addition to the above the 
book contains a short historical sketch of gunpowder, 
translated from the German of Karl Braum, and a valu- 
able bibliography, or list of works relating to the con- 
stitution and preparation of explosive substances. 

Mechanics of Engineering and of Ma- 
chinery. By Dr. Julius Weisbach. 
Revised and enlarged by Gustav Herr- 
mann. Translated by J. F. Klein, D.E.* 
Illustrated. Vol. III. John Wiley & 
Sons. Price $5.00. 

This book is parti, section 1, of volume iii., and treats 
of the Mechanics of the Machinery of Transmission. 
The remaining two parts will treat of the Mechanics of 
Machinery for lifting and transporting solid and fluid 
materials and for changing the form and size of ma- 
terials. The introduction is a thorough and practical 
discussion of kinematics. The first chapter considers 
journals, shafting, couplings and bearings, giving the 
various forms, relative dimensions, etc., and discussing 
friction and lubricants and lubricators. The second 
chapter is on gearing, every form of which is treated, 
while the remaining chapter considers rods and their 
guides. It is impossible, in a notice of this kind, to 
convey any idea of the scope of this work; it would be 
difficult to find a problem properly coming within its 
province that is not fully explained. The book has 
been a recognized authority for years,and is specially de- 
signed as a text book for technical schools and colleges 
and for the use of engineers. 

Graphic and Analytic Statics in Theory 
and Comparison. By Robert Hudson 
Graham, C.E. Crosby, Lockwood & 

Ou., Luudun. 

The book aims to place the theory and relitions of 
graphic and analytic statics in a clear light and to 
show their practical application to the treatment of 
stress in common forms of iron and wooden frame- 
works. The fundamental principles of graphic statics 
are treated in Part I., each proposition being proved, 
step by step, by the sole aid of geometry, no serious 
gaps being consciously left in the demonstrations. 
Part II. deals with the dual treatment of roof and 
bridge structures by graphic and analytic methods. A 
special featnre of this part is the treatment of a given 
roof or bridge by two methods which mutually check 
each other The roof or bridge is taken truss by truss, 
and the reciprocal diagrams given in separate form, of 
the independent trusses. The same framework is 
then treated as a whole. One article explains the 
graphic and analytical methods of sections in applica- 
tion to the same example. Part III. shows thegraphic 
and analytic treatment of direct str-ss; extension under 
stress: resultants and centers of stress; centers of 
gravity; moments of all kinds and straight beams and 
grders of various forms both in a state of equilibrium 
and under loads. At the end of each chapter there is a 
set of practical problems. The last chapter is devoted 
to wind pressure, giving the general theory, velocity 
and pressure, and action on roofs and braced piers, 
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HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our req_uestthatcorrespondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat f.hem. If not then pub- 
lished, they may conclude that, /or good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and nor, of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at the 
office. Price 10 cents each. 

Correspondents sendiDg samples of minerals, etc., 
for examination, should be careful todistinctly mark or 
label their specimens so as to avoid error in their indenti- 
ng ation. 

(1) G. H. W. asks: Will you kindly an- 
swer the following questions through your Notes and 
Queries column? 1. Will the dynamo described in 
Supplement, No. 161, work two of Edison's smallest 
incandescent lamps if the magnets are excited by a 
strong battery? A. Yes. 2. What kind of cast iron 
should the armature of the dynamo be made of? Will 
ordinary cast iron do? A. Soft gray iron. 3. Will No. 
19 copper wire be too small to make the connections 
with the lamps? If too small, what size should be 
used? A. No. 14 or 16 would be better. 

(2) J. G. R. writes: I have a set of yellow 

clarinets that I wish to stain black. Can you tell me 
of anything that will do it? A. Mix up a stain of iron 
sulphate (or copperas) and logwood, to which add pow- 
dered nutgall; dry, rub well, polish with a shellac var- 
nish ground with bone black. 

(3) S. H. H. writes: I have seen in 'the 

Scientific American articles about compressed lime 
for blasting. Can you inform me where it is to be had? 
A. Use ordinary lime; press it tightly into the opening, 
and then moisten it. Its expansion will cause the 
blast. 

(4) F. J. P. asks whether there is any fluid 



ounces, and Venetian red. Could you give me amodi- I 
fie at ion which would make it suitable for marking 
through stencil plates, for which this is too thin? Have 
tried your liquid stove polish, and find it first rate, but 
very hard to polish. Is it likely that the sugar is in ex- 
cess? A. 1. By adding glycerine to a suitable ccnsist- 
tency, you will obtain an ink which will probably an- 
swer your purpose. 2. As you give no proportions ,y our 
question cannot be satisfactorily answered. The pro- 
per amounts are: 

Black lead pulverized Ipound. 

Turpentine 1 gill. 

Water 1 gill. 

Sugar 1 ounce. 

(10) W. J. P. asks: Will a balance wheel 
run as easily close to the floor under a machine as above 
it? A. There should be no appreciable difference. 

(11) C. R. 8. asks: What is the best method 
or way to "lay up" a tubular boiler— horizontal— when 
not in use, say six months at a time? A. Fill entirely 
with fresh water, adding a little lime,and close uptight. 
Clean outside, remove all masonry which touches the 
boiler, and oil with fish oil. Close opening to chimney, 
so there will be no draught through it. 

(12) C. E. L. writes: 1. Watson says in his 
work on the modern practice of American machinists 
and engineers, that the steamboat John Faron on the 
North Eiver had boilers made to use the fuel inside the 
water space of boiler. How did they have it fired so as 
to he able to burn the fuel? A. The furnaces were 
made tight and strong, air forced into fire under a pres- 
sure, a little more than the pressure of steam in the 
boiler; all the gases, etc., of combustion thus forced 
through a valve into the boiler, fired through valves. 
2. Would you use an ordinary steam engine for com- 
pressed air, or would you have to have one made 
to run by air? A. Steam engine. 3. How large a 
reservoir would be necessary for about 4 horse power? 
Could it not be made of cast iron? A. Should 
be wrought iron. Could not determine size without 
knowing the length of time through which it is to work 
4 horse power. 

(13) 0. J. L. asks: Can the ordinary water 
white 150° Are test coal oil be changed in color to an in- 
digo blue or any other shade of blue without lowering 
the fire test? If it can be done, by what method is it 
accomplished? A. The fire test will not ne affected by 
the adding of suitable dye, such as an aniline color, of 
the desired shade to the oil. Of course, one must be 
selected that is soluble in petroleum. 

(14) J. A. T. writes: 1. How can I make 
a liquid for stripping silver from old plated ware? A. 
Use nitric acid to dissolve the silver. 2. How can I 
recover the silver from the stripping liquid? A. The 
nitric acid solution containing the silver istreated with 
a salt solution; the metal is then thrown down as the 
chloride in the form of a white powder. Thisiscol- 
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contact with it. A. Caustic 'potash or concentrated 
sulphuric acid will probably accomplish your purpose. 

(5) L. L. asks the best way to prepare 
diamond cement for repairing cracks in a cistern. A. 
On page 2110- of Scientific American Supplement, 
No. 133, are given the directions for preparing several 
varieties of cement which we think yon will find as 
good if not better than diamond cement for the pur- 
pose mentioned. Diamond cement as described by Dr. 
Ure consists of isinglass, 1 ounce; distilled water, 6 
ounces; boil to 3 ounces, and add rectified spirit, ly % 
Ounces; boil for a minute or two, strain, and add while 
hot first a milky emulsion of ammoniac half an ounce 
and then tincture of mastic 5 drachms. 

(6) C. W. writes: The river at this place 
is a mountain stream having a fall of from 14 to 20 feet 
per mile, but is free from cataracts; it is about 100 feet 
wide and of sufficient depth for a lightdraught steamer 
such as is described on page 132 of your Reference 
Book. What I wish to know is this: 1. Can a steamer 
of this description navigate such a stream when not 
drawing more than 12 inches of water? A. Ton do 
not give the velocity of steamer, but we think from the 
grade, or fall, it must be too great to work a steamboat 
against it successfully. 2. Which vo aid be the best 
forsuchaboat— astern wheel or a propeller? A. Stern 
wheel boat the only one that would succeed. 3. What 
would be the weight of such an engine and boiler as 
you describe? A. Theboatmust have large power; the 
weight would of course depend upon the size of the 
boat and power. 

(7) J. C. W. asks: 1. Cannot water be ele- 
vated with less power by chain elevators than by 
pumps? A. We don't think your chain buckets will re- 
quire less power than a pump. 2. Can chain elevators 
be made sufficient to carry buckets 4 feet long contain- 
ing 1 cnbic feet to the bucket, the buckets being as close 
to each other as they can work, and deposit In a box 
on a perpendicular, or will they have to be on an in- 
cline? The box will be so arranged that the buckets 
can go over them and will be 40 feet high. About 6B 
buckets will be deposited per minute. Will this not be 
cheaper than a pump, and easier to be driven? If so, 
how much power will it take to run same? A. If the 
buckets and box are properly shaped the buckets 
will deliver with some waste, but there should be 
an additional box between the two lines of buckets 
to catch the water that may spill or waste from the 
buckets when going over the top shaft. It will require 
12 to 13 horse power. 

(8) W. S. 0. asks (1) where a tightener 
should be placed on a belt — near the small or 'drive pul- 
ley? A. Near the small pulley, as it will give more sur- 
face for belt to act upon, and the large pulley has 
already much the most surface. 2. Mill men differ 
about the same. Therefore I wish to get your opinion; 
at the same time will you be so kind as to give as simple 
a rule as possible for finding the horse power of steam 
engines? A. For rule for ascertaining horse power, see 
Scientific American Supplement, No. 263. 

(9) E. T. H. writes: You give a recipe for 
marking ink (I have lost the reference) of shellac 2 
ounces, borax 2 ounces, water 25 ounces, gumarabiclf 



silver will be obtained in its metallic form. S. Howca 
Imake an induction coil for an electric machine? 
Consult article o n ** Induction Coils" in Sctentifi 
American Supplement, No. 160. 4. Will the strippin 
liquid for silver answer the same purpose for gol 
plate? A. Use aqua regia or nitron yd rochloric aci 
to dissolve the gold. 

(15) D. H. asks: What is the best thing to 
prevent glucose made from corn from coloring under 
heat? A. We know of nothing that will prevent the 
sugar coloring when heated. ThG best way in which 
to avoid the coloring is by boiling it as quickly as 
possible in a vacuum at a temperature of 125° Fah. 
If in an open pan, boil with steam. A certain 
amount of coloring is sure to be developed. 

(16) 0. S. D asks: 1. Will a boiler 42 

inches in diameter and 60 inches high run two cylinders 
7x10 to the capacity of 14 horse power, 120 2 inch flues 
3 feet long? A. If your boiler has a good draught, it 
should furnish 14 horse power without trouble. 2. 
What is traction resistance of 4 wheels 6 inches face 4 
feet in diameter? They have movable lugs, that project 
through the face or rim of wheel, 3 inches wide and 2 
inches deep. Will the resistance be as much as four 
16 inch plows plowing 5 inches deep? A. The traction 
will in a measure depend upon the weight carried by 
the wheels, but for working an ordinary soil we think 
your wheels have not more than half the force they 
should have, and the lugs should also be increased in 
proportion. We cannot tell what power four 16 inch 
plows require, for different kinds of soil. 

(17) G. W. D. writes: I am using a No. 
9 Sturievant fan blower. Can it be run too fast, so that 
it will not blow as hard as it would if ran at a slower 
speed? What size engine should I use to get the best 
results from this fan, for glass manufacturing pur- 
poses? A. Your No. 9 Sturtevant blower at a speed of 

1,035 turns per minute will Weiivei 4,320 UUUlc feet Of 

air perminute, under a pressure of 4 ounces, requiring 
6 horsepower. At 1,250 turns per minute it will de- 
liver 5,340 cubic feet of air at a pressure of 4 ounces, 
requiring 11 horse power. At 1,416 turns, 6,180 cubic 
feet, requiring 17 horse power, and so on. There is no 
speed that you can give the blower that it will not do 
its proportional duty. If it ceases to blow or deliver 
air at high speeds, it is because of obstruction, possibly 
at the tuyere. 

(18) J". C. H.— It is rather a difficult under- 
taking to choose a trade for a person that is a perfect 
stranger to us in his capabilities, habits, and previous 
employment. If you have a fancy for any particular 
calling, we should say that that is the trade you ought 
to follow. The employment of a machinist is proba- 
bly as lucrative and steady as any trade that we know 
of, and is a leader to many other callings that may 
take you on to success. Of course you will probably 
have to begin at the bottom and do a great deal of 
drudgery, butif youare a wide awakeman and have your 
eyes open to the things that are being made around you, 
and make the interest of your employer your own, the 
chances are entirely in your favor for quick advance- 
ment. Strike in at the nearest machine shop, a small 
one if possible; take any wages that you can get, do 
not be particular, get to work, and you will get ahead. 



(19) D. D. L. asks: What will best remove 
smoke from the sheets of mica commonly used in heat- 
ing stoves, and leave the surface clear? A. We doubt 
whether mica can be cleaned after it has been exposed 
to the smoke of a stove, other than by washing with 
warm soap suds and wiping. The pyroligneous acid of 
the smoke makes new compounds with the surface 
layers of the mica. The mica being composed of silica, 
alumina, magnesia, and potash, will not resist heat or 
acids strong enough to destroy the carbon or its col- 
oring matter without making the mica opaque or other- 
wise destroying its texture. 

(20) M. M. B. (62) November 10 con- 
cerning treatment of seal skins. — M. C. H. writes us 
that a large business is now done in Brooklyn, N. Y„ 
in curing, dyeing, and improving seal skins, the work 
done being equal to the best imported work. 

(21) J. A. C. writes: Suppose we have two 
cylinders of the same size. In one cylinder there are 
two pistons working together, at the center, and the 
cylinder with one piston working from end to end; 
which engine would have themost power— the one with 
the single piston or the one with the double piston? 
Or would they both have the same power? Steam pres- 
sure the same on both cylinders. A. The one with sin- 
gle piston would have more power, as there would be 
less loss from radiation, clearances, and friction. 

(22) F. T. J. writes: I have a small engine 
cylinder 2 inches by 4 inches that I work at about 50 
pounds boiler pressure; boiler has about 20 or 25 feet 
heating surface, perhaps more. I want to do away with 
steam on account of the fire. Can I pump air into the 
boiler (to insure steady running of engine) by hand, and 
work engine at same pressure, and obtain same power 
as by the use of steam? A. No, your power would be 
limited to the power of the man pumping in the air. 
We think a small turbine, taking water from your water 
works, would be the most convenient and economical 
power for you. 

(23) G. B. F. asks: What is the cause of 
knocking in an engine? Is it not a defect or fault 
that should be remedied at the earliest notice? A. 
There are many causes— bad set of valves, loose jour- 
nals or piston, water in cylinder, no clearance, etc. 
The cause should be ascertained and remedied, other- 
wise it may lead to an accident. 

(24) R.J. H. asks for a recipe for remov- 
ing printer's ink from nicely finished book paper; he 
wishes to remove some figures from a catalogue. A. 
Printer's ink is soluble in ether, oil of turpentine, and 
benzine. Washing with warm caustic lyes is also re- 
commended. Bleaching agents are also stated to ac- 
complish this object, but we do not put much faith in 
any of these agents. 

(25) A. M. V. asks (1) for a receipt for 
jensitive ink. I would like one (it possible) which is 

eveloped in some other manner than by heat, and 
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foae, until redeveloped. A. On page 2498 of Scientific 
American Supplement, No. 157, will be found a num- 
ber of receipts for various colored sensitive inks. 2. 
A receipt for an ink, to be used with a rubber stamp, 
which will not wash out of clothes. A. Crystallized 
aniline black, half an ounce, in pure alcohol, 15 ounces, 
and adding concentrated glycerine, 11 ounces, to the 
solution. Thisliquid is poured upon the cushion and 
rubbed with a brush. 

(26) W. C. D. asks what is the safest lamp. 

Glass flies or bnrsts, and metals corrode. In other 
words, how can we use oil to illuminate our homes and 
be safe? A, The best fire test refined kerosene oil in a 
student lamp is one of the safest lamps that we know 
of. Our better class of ordinary kerosene lamps with 
fair care are considered safe. If you reject all oil that 
does not stand 150° fire test, you will be, very safe with 
the better class of kerosene burners witii chimneys. 

(27) A. E. D. asks whether the wood called 
" Spanish cedar" would make a good body for a violin. 
A. The body of violins is usually made of straight 
grained deal. 2. Is there any solution which will make 
white cows' hornsbticome clear,the horns to be used for 
making powder horns? A. Boil the horns in a dilute 
solution of caustic alkali. 

(28) E. A. W. asks how to mix quicksilver 

(mercury) so as to make a thin solution of it to rub on 
metal. A, The amalgam of silver commonly used is 
prepared by putting one part of silver in a small sauce- 
pan or ladle which is perfectly clean, and then adding 
eight parts of quicksilver and gently heating until the 
silver is dissolved. Agitate the mixture for a minute 
with a smooth iron stirrer and pour it out on a clean 
plate or stone slab. ^Whe n cold it is readyjforjisp. A 
saturated ^oiirtlnrr^oTmeicury dissolved in nitric acid 
is also used for this purpose. 

(29) J. H. writes: 1. My wife is accustomed 
to make her own soap for family use, from old fat, lye, 
soda, and salt. It is very good, but never seems to 
get really hard. It is always soft and pulpy. Please to 
inform me what will harden it. A. A good way to make 
soft soap hard is as follows: Put into a kettle four 
pailf uls of sof t soap, and stir in it, by degrees, about 
one quart of common salt. Boil until all the water is 
separated from the curd, remove the fire from the 
kettle, and draw off the water with a siphon (a yard 
or so of India-rubber tnbingwill answer); then pour the 
soap into a wooden form in which muslin has been 
placed. When the soap is firm turn it out to dry, cut 
into bars with a brass wire, and let it harden. A little 
powdered resin will assist the soap to harden and give 
yellow color. If the soft soap is very thin, more salt 
must be used. 2. What is good to clean tableware that 
has been nickel plated, and the plate is worn off and 
looks quite brassy? A. We should think that it would 
be best to renickel the articles. 

(30) J. M\ describes a machine and process 

of amalgamating and separating silver from the ores, 
and asks: 1. If lean use other cheaper salt than 
sulphate of copper that gives the same good results. 
(Lead amalgam does not work well with some kinds of 
ores.) If there is any other, please tell me how to pre- 
pare it and how to use it. A. There is no salt that 
can be used that is cheaper than the copper sulphate. 



2- How can I retake the flour mercury and make it use- 
ful again, or how can I avoid the mercury taking this 
form in the barrels? A. We woul d recommend that the 
flour mercury be redistilled, and that the metal be cov- 
ered with a layer of clean iron filings or turnings to the 
extent of one-sixth its weight. Then carefully heated 
and the mercury collected in water, treated with a little 
hydrochloric acid, and finally washed with water and 
dried at a gentle heat. 

(31) C. J. W. asks: 1. Have antimony and 
bismuth a metallic ring like brass? A. Antimony and 
bismuth have more or less of a ring, but on account of 
their brittleness they are seldom made into forms where 
the ring would be noticed. 2. How do their weights 
compare with that of gold? A. The specific gravity of 
gold is 1936, of antimony, 6-71, of bismuth 982. 3. 
How does quicksilver weigh with gold. Is it much 
lighter? A. The specific gravity of mercury is 13-59. 
4. Where can I get a book on photo engraving? A. 
See Scientific American Supplements 82, 213, 143, 
146, and 227 for Photographic Engraving Processes, and 
see advertising columns. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

W. R. S.— The samples do not contain copper or 
nickel except in possibly small amounts, and in order to 
definitely prove the presence of either; they would have 
to be analyzed, the expense of which would be $5 
each. From our examination we believe the specimens 
to be one of the varieties of pyroxene or epidote. The 
latter is frequently found in connection with the cop- 
per at Lake Superior.— G. B. F.— The specimen is a 
clay, or silicate of aluminum. Its value can only be de- 
termined by analysis. The latter would cost $15.00.— 
J. C. R — It is impossible to form a definite opinion of 
the value of the clay unless a chemical analysisbe made, 
which would probably cost $15.00 to $25 00.— C. J. V.— 
The specimen is nickeliferous iron pyrites. Its value 
depends upon theamountof nickel that it contains; and 
as the extraction of the latter is an expensive operation, 
the value of the ore is reduced accordingly.— T. H. S.— 
The sample is what is know asturba, or turf a, and is a 
clay impregnated with bitumen. It has been described 
inDr.Hartt'sbook on Brazil.— P. J.F.— Sample No. 1 
is a slate, such as is generally found in coal measures, 
but does not necessarily imply the presence of any 
great amount of coal. No. 2 is a black mica in a sili- 
cious rock.— C. N. N.— These five samples are simply a 
series of clays whose color depends upon the metallic 
oxides with which they are colored. The yellow and red 
shades are due to oxide of iron.— H. A. B. — The sample 
is pyrite (iron sulphide), and may carry gold. To deter- 
mine the latter, an assay costing $5 00 would be neces- 
sary.— W. R. A.— The sample is pyrite (iron sulphide), 
and may carry gold. To determine the latter an assay 
costing $5.00 would be necessary. 

Erratum.— J. H. W. In answer to Query 
(8) December 1, 1883. gallon should read cubic foot . 
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" Jenkins Standard Packing and Jenkins Patent Valves. 
Price list free. Jenkins Bros., 71 John Street, New York. 

Thread Cutter.— Something new and useful adapted 
to all kinds of sewing machines. Patent for sale. Ad- 
dress, Gavino Gutierrez & Co., 192 Front St., New York. 

For Sale.— A, valuable, patent entire. Address W. 
Henry Philbrick, Box 343, Laconia, N. H. 

For Sale.— Patent on Portable Exercising Bars. Ad- 
dress, Geo. Worthington, South and German Streets, 
Baltimore, Md. 

Irido-Copper, manufactured by the American Iridium 
Co., Pearl and Plum Sts., Cincinnati, Ohio, is superior to 
bronze metal for journal bearings of accurate and high 
running machinery, being hard and slightly porous. 

Pumps— Hand & Power, Boiler Pumps. The Goulds 
M f g. Co., Seneca Falls, N. Y., & 15 Park Place, New York. 

Fox's Corrugated Boiler Furnace, illustrated on page 
354. Hartmann, Le Doux & Maecker, sole agents, 134 
Pearl Street, New York. 

One 12 inch Weston Dynamo Electric Machine in 
good order, for sale at one-half price. Address P.O. 
Box 433, artford, Conn. 

Corliss Steam Engines at a bargain. 

One 12" x 42" ; one 16" x 36" ; one 20" x 42'/. 

All In first-class running order. 

Henry I. Snell, 135 North^d^t^Phjlad^lpMa^Pa^ 

Useful information and tables cm Steam and Water 
for Engineers and others contained in Blake's new illus- 
trated catalogue of steam pumps and pumping engines, 
just published. Copies sent free. Address Geo. F. 
Blake Mfe. Co.,95and97Liberty St., New York. 

Steam Pipe and Boiler Covering, Roofing Paints, Pre- 
pared Roofing, and general line of Asbestos materials. 
Phil Carey & Co., 127 Central Avenue, Cincinnati, O. 

For Freight and Passenger Elevators Bend to h. S. 
Graves & Son, Rochester, N. Y. 

Best Squaring Shears, Tinners 1 , and Cancers' Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating.^Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishingcompositions. etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Lists 29, 30 & 31, describing 4,000 new and 2d-hand Ma- 
chines, ready for distribution. State justwhatmachineB 
wanted. Forsaith & Co., Manchester, N. H ., & N. Y. city. 



© 1883 SCIENTIFIC AMERICAN, INC 



December 22, 1883.] 



^mntxiu %mtx\au. 



395 



ForPower& Economy, Alcott'e Turbine, Mt.Holly, N.J. 
"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester.N.H. 
Bailway and Machine Shop Equipment. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 
"How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss, 84 John St., New York. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 
Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., 177 Com- 
merce St.. Newark, N. J. 
Improved Skinner Portable Engines. Erie, Pa. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 
Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Bcpplumicnt sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co .Publishers, New York. 
Machinery for Light Manufacturing, on band and 
built to order. E. E. Garvin & Co., T39 Center St., N. Y. 
Fossil Meal Composition, the leading non-conducting 
covering for boilers, pipes, etc. See adv., p. 396. 

Straight Line Engine Co., Syracuse, N. Y. Best in 

design, materials, workmanship, governing; no packing. 

Curtis Pressure Regulator and Steam Trap. See p.349. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 

Machinery of every kind. See adv., page 350. 

Lightning Screw Plates, Labor-saving Tools, p. 348. 
Woodwork'g Mach'y. RollstoneMach.Co. Adv., p. 366. 
American FruitDrier. Free Pamphlet. See ad., p. 382. 
Brass & Copper in sheets, wire & blanks. See ad.p. 381. 
The Chester Steel Castings Co., office 407 Lihrary St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 
Diamond Saws. J. Dickinson, 64 Nassau St., N. Y. 
The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 
Friction Clutch Pulleys. D. Frisbie & Co., Phila. Pa 
Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 3S0. 
Pays well on small investment.— Stereopticons, Magic 
Lanterns, and Views illustrating every subjectf or public 
exhibitions. Lanterns for colleges, Sunday-schools, and 
home amusement. 116 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St.. N. Y. 
Upright Self -feeding Hand Drilling Machine. Excel- 
lent construction. Pratt& Whitney Co., Hartford, Conn. 
Steam Pumps. See adv. Smith, Vaile & Co., p. 382. 



INDEX OF INVENTIONS 

For whlcb betters Patent of the United 
States were Granted 

December 4, 1883. 

AND BACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Adding machine, J.N. Wilson 389,483 

Air engine heater, J. A. Woodbury et al.289,484, 289,485 
Alarm. See Burglar alarm. 

Alloy for coating metals, J. B. Jones (r) 10,415 

Amalgamation, obtaining precious metals from 

ores by, E. N. Riotte 289,781 

Annunciator, electric, F. Happersberger 289.411 

Annunciator, electric, A. C. Palmer 299,552 

Awning, B. W. Hastings 289.532 

Awning, P. Hohorst 289,772 

Axle for trucks, stub, A. B. Colton 289.752 

Axle, vehicle, G. A. Mott 289,689 

Bag holder, D. F: Smith 289,721 

Baking pan, W.I. Lee 289.667 

Barrels, process of and apparatus for setting up 

double stave. M. C. Dann 289,393 

Basin, wash, J. Bennor 289,496 

Battery. See Thermo-electric battery. 

Bearing plate, J. B. Armstrong 289,597 

Bed bottom, spring, I. Bair 289,493 

Bee hive, E. Meyer 289,683 

Beer cooling device, Sauser & Haller 289.717 

Belt fastener, H. Heaton 289.414 

Belt replacer, G. W. Emerson 289,793 

Belts and pulleys, operating, R. J. Olivey. .289,440, 289,441 

Bevel, 1j. S. Starrett.... 289,463 

Bill journal, De Garis & Paine 289,514 

Bit. See Bridle bit. 

Bitstock, E. Buell 289,502 

Bitters, tonic, H.Lltz ; 289,673 

Block, etc., out of asphalt, etc., machine for the 

manufacture of , A. Dietz 289,397 

Blotter, Binkley & Wright 289,608 

Boiler. See Steam boiler. 

Bolt threading die, M.D. Luehrs 289,674 

Book, Mills & Knight 239,434 

Book cover, G. W. Hackstadt 289,647 

Book rest, A. R. Byrkit 289,384 

Book rest, C. F. Havnes 289,652 

Book support, J. Danner — '. 289,394 

Boot, B.Getleson 289,525 

Boot and shoe nailing machine, G. A. Perkins 289,443 

Boot and shoe sole, Green & Duncklee 289,646 

Boot or shoe, L. F. Norman 289,439 

Boot or shoe uppers for lasting, mechanism for 

preparing, O. G. Critchett 289.391 

Boring bar. L. R. I'aught 289.522 

Bottle emptying device, A. E. Rich 289,447 

Bottling device, A.Rigny 289,714 

Box. See Paper box. Pitman box. 

Box board, C. A. Brown, et al 289,383 

Bracelet, J. C.Harrington 289.531 

Bracelet, band, J. Barclay 289,371 

Brake. See Car brake. Vehicle brake. 

Brake beam, A. H.McAlplne 289,431 

Branding machine, V, G. White 289,480 

Brick machine, W. A. Graham 289,769 

Brickmachine, J. A. Lafler „ 289,422 

Bridle bit, E. E. Sargeant 289,452 



Buckle, W. F. Mitchell 289,684 

Buoy, oil discharging, J. Shields 289,720 

Burglaralarm.O. Conrad 289,624 

Burglar alarm circuit closer, J. L. Lazelle 289,665 

Burglar alarm, electric, J. Tommey 289,470, 289,471 

Burial case, F. 0. Goff 289,643 

Burial casket, W. A. Sparks 289,783 

Burner. See Lamp burner. 

Bushing, metallic, C. Hemje 289,654 

Butter jar, box, and cover, glass, W. W. Weston. 289.589 

Buttertub, H. F. Coombs 289,390 

Button lap and stay piece for garment slits, com- 
bined, D. W. Thompson 289,469 

Button or stud, detachable, S. J. Allen 289,370 

Cable ways, grip or clutch to be used on endless, 

Gilday & Heckman 289,527 

Can. See Fruit can. Lamp filling can. 

Candlestick, miner's, C. Pateneaude 289.702 

Candy, manufacture of, L. T. Yoder 289,488 

Cap forfiring explosive charges, G. Freund 289,768 

Capsule machine, O. F. Purdie 289,780 

Carrier. See Thrashing machine straw carrier. 

Car brake, H. Heyd 289,534 

Car brake, Van Wie & Taylor 289,471 

Car coupling, Bodenhamer & Ashley 289,611 

Car coupling, A. J. Chapel 289.617 

Car coupling, C. B. Emerson 289.399 

Car coupling. R. E. Gray 289,407 

Car coupling, Groff & Strayer 289,529 

Car coupling, J. K. McLeod 289,681 

Car coupling. F. H. fiudd ... , 289,782 

Car coupling, W. H. Thurmond 289,729 

Car coupling link, railway, A. Hackett 289,530 

Car door, grain, F. Pond 289,445 

Car^latf orm, Brown & Haight . . . .* 289.614 

Car platforms, safety gate for, E. L. Tevis 289,726 

Carwheel, D. W. Reese 289,712, 289,713 

Card board, ornamental, C. S. Plummer 289,444 

Cat d for book marks and for advertising mediums, 

L.S.Samuel 289,566 

Cartridge, blasting, S. R. Divine 289,764 

Cartridge extractor for breech loading guns, P. & 

C. G. Tissier 289,787 

Cartridge loading machine, F. A. Winter 289,592 

Cartridges, preparing blasting. Divine & Rand. . . 289,761 
Case. See Burial case. 

Cask, beer. H. C. Eber 289,632 

Caster, trunk, A. V. Romodka 

Casting car wheels, W. Wilmington 

Cement mixture for fireproof and other struc- 

tures, plastic, E. H. Rust 

Chain cap, roller, H. A. Church 

Chair. See Surgical chair. 

Check row lines, anchor for, M. Barnes 289,872 

Check rower, A. W.Thompson 289.468 

Chimney cap, B. p. Field 289,636 

Chronometer escapement, L. IT. Munger 289,551 

Churn, Taylor* Merrill 289,786 

Cigar machine, C. Haugk 289,412 

Clasp. See Pencil clasp. 

Clasp, C. V. Mulligan 289,690 

Cleaning compound, W. E. Clark 289,621 

Clock winding, signal' device for, C. Vottl 289,789 

Coal and rock drilling machine, T. Aitken 289.595 

Cock, gauge, M. J. Fitzgerald 289,637 

Collar, F. Beiermeister, Jr 289,604 

Coloring matter, manufacture of red, O. Bredt. . . . 289,613 
Coloring matter.'.manufacturelof yellow, L.Levin- 

ateiu 389,543 

Condensers, injection r egul a tor f or a i e aui. T. 



. 289,716 
289,741 



, 289,451 
289,618 



Foil and paper fabric, combined. H. S. & L. 

Crooke 289,505 

Folding table or flowerpot stand, B. Stetson 289,464 

Frame. See Plow frame. 

Fruit can, C. F. Barter 289,374 

Fruit crate, M. H. Disbrow 289,754 

Fur cutting machine, L. F.Zleger 289.594 

Furnace, w. Ernst 289,634 

Furnace, C. II. Wilson 289,691 

Furnace for burning culm d other fine fuel, F. 

E.Fahrig 289,400 

Furnaces, hydrocarbon burner for, L. Lefferts 289,424 

Furniture, E. W. Vaiil 289,583 

| Gauge. See Metal sheet gauge. Micrometer 

gauge. 

Gas engine, L. H. Nash 289,691, 289,692, 289,693 

Gas machine, J. S. Wood 289,593 

Gas motor, Kbrting & Lieckf eld 289,744 

Gate, J. N. McKay 289.433 

Girih, saddle, A. Ayers 289,598 

Glass smoothing macbine, C. Barbour 289,747 

I Glove and mitten, E. Schoonmaker 289,792 

. Gold leaf carrying apparatus, gilder's, C. A. 

Wright 289,486 

Governor, steam, T. Malcolmson 289,427, 289,428 

Grain separators, blast regulator for, J. J. Moran . 288,436 

Grate, sbaklng, J. H. McKeown 289,680 

Grinding mill, J. T. Obenchain 289,695 

Guard. See Key hole guard. 

Hand rake. L. A. Schaeffer 289,567 

Handle. See Tool handle. Umbrella and parasol 

handle. 

Harrow and cultivator, combined, L. A. John 289.659 

Harrow, sulky, S. H. Cawley , 289,616 

Harrow, suiky, D. H. Glidden 289,405 

Hay tedder, D. W. Bovee 289,382 

Head rest fastening, adjustable.Armour & Schott 289,596 
Heater. See Air engine heater. 

Hinge, strap, W. L. Bacon 289,599 

Hoe, scuflle, H. Still 289,723 

Hog cholera remedy. G.w. Wynns 289,487 

Holder. See Music bolder. Pencil holder. Pipe 

nipple holder. Sad iron holder. Sap bucket 

holder. Twine holder. 
Hoop. See Toy hoop. 
Horse checking and controlling apparatus, H. 

Gottheimer 289,406 

Horseshoe, D.Crane 289,504 

Horseshoe, I. Fenno 289,402 

Hose protector, Bodlfleld & Amett 289,381 

Hose strap and means of attachment, E. R. Bar- 
bour 289,600 

Hot air engine. S. Wilcox 289,481, 289,482 

Hub attaching device, T. A. Crabtree 289,627 

Ice machines, gas valve for, B. Thoens 289,727 

Icepick, J.A. Wiedersheim 289,738 

Ice tongs, J. W. Bowman 289,749 

Illuminating sidewalks or roofs to a continuous 

vault or gallery, etc., T. Hyatt 289,537 

Indicator. See Railway bridge indicator. Watch 

winding indicator. 

Insect destroyer, H. Perlich 289,553 

Insulator, N. Rousseau 289,449 

Iron. See Sad iro n. 

Iron from charcoal, etc n apparatus for separating, 

D. MacEachron 289,545 

Ironing table, J. F.Richmond 289,561 

Irrigating apparatus, J. Roblnet 289.148 

Keyhole guard. Rhoades & Sipp 289,446 

TjilUlL b«-t»" 



289,609 

Conveyor, S. Stutz 289.466 

Cord coating machinery, R. E. Johnston 289,773 

Cornice, window, M. Linz 289,544 

Cot, folding, B. F. Vance 289,584 

Cotton gins, feed governor for, H. P. Schaefer. . . 289,718 
Coupling. See Car coupling. Faucet coupling. 

Screw conveyor coupling. Thill coupling. 
Crate. See Fruit crate. 

Cultivator, H.C.Pratt 289,708 

Cultivator and planter, combined, J. W. Pool. .. 289.707 

Curtain and shade, window, W. G. Scott 289,573 

Cutter. See Tobacco cutter. 

Dental drills on whetstones, device for holding, 

W.W.Vance 289,472 

Die. See Bolt threading die. 

Dish washing machine, C. A. Harris 289,650 

Distillation, process of and apparatus for, J. G. 

Pontefract 289.706 

Ditching machine, 1. B. Hammond 289,410 

Door catch, F.J. Lee 289,666 

Door check, P.K.O'Lally 289.697 

Door check, pneumatic, E. I. Blount 289,380 

Door lock, V. M. Moore 289,435 

Drag, field. D.Hill 289,656 

Drawer pull, B. A. Lewis 289.669 

Drawers, J. McKean 289,667 

Drier, T. B. Farrington 289,635 

Drill. See Seed Drill. 

Drinking vessels, etc., regulating the containing 

capacity of. J. Tarns 289,467 

Egg tester, J. P. Shaw 289,574 

Electric circuits, circuit breaker and lightning ar- 

resterfor, J. W.Dyer 289,63ft 

Electric conductor, S. Tainter 289,725 

Electric lighting apparatus, N. S. White 289,590 

Electric motor, C.A.Jackson 289,540. 289,541 

Electrodes, making, W. E. Case 289,886 

Engine. See Gas engine. Hot air engine. Pump- 
ing engine. 

Evaporating apparatus. J. Stuart - 289,785 

Excavating machine, S. F. Welch , 289^34 
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Lamp, A. I.. Dawson 289,510 

Lamp burner, Schwintzer & Graff. 289,571 

Lamp filling can, W.F. Veber 289,585 

Lamp, Incandescent electric, R. J. Sheehy 289,456 

Lamps, machine for attaching metal collars to, 

A. L.Dawson 289,509 

Lamps, safety device for electric arc, E. Thomson. 289,580 

Lantern, electric light, W. G. Levison 289,425 

Lantern lighting device, G . L. Sackett (r) 10,416 

Lantern pinions, device for making, G. B. Webb.. 289,478 

Lightning arrester, J. W. Dyer 289,629 

Lock. See Door lock. Fire arm lock. Nut lock. 
Reclining chair lock. Seal lock. 

Lock, F. P. Krings 289.542* 

Lock nut, F. Maxwell 289,430 

Locomotive cow catcher, W. Phillips 289,705 

Locomotives with coal, supplying, J. B. Collin (r). 10,417 
Loom for weaving figured double pile fabrics. 

power. Lister & Reixach 289,671 

Loom let off mechanism, S. H. Jones. .- 289,420 

Lubricator, J. Walker, Jr 289,477 

Machine wrench, J. Davis 289,396 

Match safe, T. B. Brown 2B9.500 

Mattress stuffing, manufacture of, F. Hagedorn.. 289,409 

Maul stick, G. F. Parker 289,700 

Measure of length, graduated, S. Darling 289,512 

Measuring machine, cloth, H. J . Barrows 289.6W 

Mechanical movement, F. w. Goodyear 289,645 

Metal sheet gauge, H. &H.B. Chess 289,503 

Micrometer gauge, S. Darling 289,513 

Milking cows, apparatus for, J. P. Martin 289,546 

Mill. See Grinding mill. Rolling mill. 

Mill rollers, device for grinding and grooving, E. 

Bein 289,556 

Mining machine, H. Wilverth 289,742 

Mining machine, coal, B. F. Asper 289,745 

Molding. C. F. Biele 289,606 

Motion, device for converting, C. W. Colony 289,622 

Motor. See Electric motor. Gas motor. Water* 
( motor. 

I Music cabinet, D. Schuyler 289,569, 289,570 

I Musicholder. W.R.Hoffmann 289658 
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Explosive compound, S. R. Divine, 289,756, 289,757, 

279,758, 289,759, 289,760. 289,762, 289,763 
Explosive compounds, composition for preparing, 

S. R. Divine 289.765 

Explosive compounds, preparing. S. R. Divine ... 289,755 
Extractor. See Cartridge extractor. 

Fabric, figured, A. Urbahn 289.582 

Faucet. Barr & Nelson 289,373 

Faucet coupling, R. P. Barnstead 289,601 

Faucet for beer barrels, N. W.Payne 289,703 

Faucet for soda water, etc., dispensing, J. Mat- 
thews 289,547 

Faucet, self-acting, A. Prier et al .288,710 

Feather renovator, A. G. Bierbacb 289,378 

Feeder, boiler. J. H. Phillips 289,704 

Fence, flood, H. D. Merrill 289,682 

Fences, machine for the manufacture of , 3. Zen- 
gel 289,490 

Fender. See Plow fender. 

Fifth wheel, T. Evans - 289,767 

Finger ring, H. Danziger 289,511 

Firearm, C. H. Eutebrouk 289,521 

Firearm lock, E. L. Lake , 289,423 

Firearm magazine. W. Mason.., 289,676 

Fire escape, Parker & Blackmail 289,701 

Fire escape, J. Scninittknecht 289.568 

Fire escape, C. W. Tillett 289,730 

Fish hook, A. L. Dawson 289,508 

Fishing lines, rotary leader link for, C. L, Boller- 

manu 289,612 



Neckties, device for attaching, w. i^. ijinaer. 

Nut lock, H. C. Bender 

Oatmeal machine, W. C. Dickey 

Oil tank cover, J. P. Reinecke 

Oils, decolorizing and deodorizing heavy mineral, 
H. Ujhely 

Orelpulverlzerand concentrator, dry, A. Wingard. 

Ores, method of and apparatus for reducing and 
disintegrating, E. Warne 

Organ, reed, E. A. Foster 

Packing for hydraulic cylinders, J. H. Luton. 

Pan. See Baking pan. 

Paper box, M. L. Wilcox 

Paper holding device, S. Wheeler 

Paper making machinery, vacuum box used in, 
Marsden & Schofleid 

Paper pocket book, C. De Quillf eld t 

Paper wetting machine, J. W. Morrison 

Peas and beans, macbine for shelling green, G. 
Pad 

Pencil clasp, S. Wales 

Pencil holder, A. T. Cwerdinskl 

Perfumery stand, A Wanner 

Pipe nipple holder, I. M.Jones... 

Pitman box, D. F. Oliver 

Planer, metal, H. Bllgram 

Planter and fertilizer distributer, combined cot- 
ton, corn, and pea, J. B. Nelson 

Planter, check row, L.J. Odell 

Planter, check row corn, W. W. Church. 



asa.s/u 

289,494 
289,516 
289,557 

289,788 
289,791 

289,587 
289,638 
289,776 

289,790 
289,735 

269.675 
289,515 
289,688 



289,419 

289,779 
289,607 

289,644 
289,696 
289,619 



Planter, potato and seed, W. H. Little 289.672 

Plow f ender, J. J. McCarter 289,432 

Plow frame, gang, E. S. Benham 289.376 

Plow, roadi A. C. Seymour 289,454 

Plow standard, A. Morris 289.137 

Plow, steam, F. Pidgeon 289,554 

Presserfoot device, lifting and rotating, G. M. 

Morris 289,687 

Printing presses, driving mechanism for oscillat- 
ing, F. H. Richards 289,558 

Protector. See Hose protector. Sole and upper 
protector. 

Pump, Dieckmann & Scbmiedtzinsky 289,517 

Pump, air, R.P. Garsed 289,641 

Pump and water]wheel, centrifugal, S. S. Richard- 
son 289.559 

Pump, double acting, D. S. Hines et aU 289,535 

Pump, ship's, Russell & Curtis (r) 10.418 

Pump valve, T. F. Lemassena 289,668 

Pumps, suction condenser for steam, T. Blass 289,758 

Pumping engine. A. E. & M. W.Hall 289,648 

Punching machine, A. F. Spooner 289,577 

Quilting machine, J. Thomas 289,579 

Rail for railways and tramways, Cowdery & 

Thomas 289,626 

Railway bridge indicator, E. A. Gross 289,770 

Railway rail, W.M.Dayton 289.628 

Railway rail joint, S. F. Stever 289,465 

Railway signal, G. F. Carllle 289.385 

Railway switch, G. McCall 289,677 

Railway switch and frog, H. Berlin 289,877 

Railway switch stand, H. Elliot 289,633 

Railway, traction rope, J. H. Robertson 289,563 

Rake. See Hand rake. 

Razor sheath. T. Clark 289,389 

Reclining chair lock, 1'. Haynes 289,653 

Ring. See Finger ring. 

Riveting machine, J. F. Allen 289,369 

Roller mill feed mechanism, D. E. Dowllng 289,518 

Rolling mill, J. H. Blckley 289,605 

Rollingmlll plant, W.Garrett 289,524 

Ruler, parallel, C. A. Shields 289,457 

Sadiron, R. F. Preusser 289,709 

Sad iron holder, J. M. Holmes 289,536 

Sap bucket holder, J. M. Lance 289,662 

Sash balance, G. B. Smith 289,458 

Sash cord fastener, B. Vogel 289,732 

Sash stiles, machine for boring and grooving, J. 

T. Bierds 289,497 

Saw mill set works, W. P. Scofleld 289,572 

Saw tooth, E. Smith 289,576 

Saw tooth, insertible, W. B. Risdon 289,715 

Scale, automatic grain, J. B. Stoner 289.784 

Scale, spring balance counter, F. W. Runge 289,450 

Scow, dumping, M. F. Brainard 289.498 

Screw conveyer coupling, J. Chlvill 289,751 

Screw machine, G. Heyne 289.655 

Screw threading device. R. Hildwein 289.415 

Seal lock, J. F. Inghram 289.417 

Seed drill, B.C. Bllwood 289,520 

Seed drill and fertilizer distributer, combined cot- 
ton, W. W. Harris 289,771 

Separating solid and liquid matters. Centrifu- 
gal machine for, M. C. A. Ruffln 289,565 

Sewing machine attachment for sewing on but- 
tons, G. M. Morris 289.686 

Sewing machine quilting attachment, H. T. Davis. 289,395 
Shawl strap, M. Rubin 289,564 

Shell, time. T. J. Arroisrpnri 9«9 4aa 

jam, uuauiii, n . n. l i mrffl... ■ ' . ' .■■■ ' ■ ' . ' .■■ ' ...... ... .. ' . TO M .lra 

Shirt waist, Gallup & Churchill ;289,639, 289,640 

Slate, school, C. F. Rapp - . 289,711 

Sodawater apparatus, J. Matthews 289,777 

Sole and upper protector, J. G. Whlttler. 289,738 

Spectacles and eye glasses, Wlllson &Meigs 289,740 

Spokeshave, G. B. Smith -. 289,459 

Spring. See Vehicle spring. 

Stamp, time, W.H.Gillette 289.401 

Stamps, dating box for self -inking hand, G. Van 

Zandt 289,473 

Stand. 8ee Perfumery stand. 

Stave dog, barrel, H. Schwarzwalder 289.453 

Steam boiler, A. P. Blatcbley 289,610 

Steam boiler, W.J. P. Kingsley 289,661 

Steam pipe and boiler covering, L. Aldrich 289.744 

Steam trap and boiler feeder, R.W. Clark 289,388 

Stock releasing device, W . Donlon 289,398 

Store service apparatus, pneumatic, J. W. Hardie. 289,649 

Stove extinguisher, car, C. Hittinger , 289,657 

Stove lug molds, device f orforming, W.N. Moore. 289,685 

Strainer for eaves spouts, G. W. Van Tassel 289,473 

Strap. See Shawl strap. 

Structures, apparatus for erecting and supporting 

colossal, J. C. Goodrldge, Jr 289.644 

Surgical chair, F. B. Young 289,743 

Suspenders, M. Marcus 289,429 

Switch. See Railway switch. 

Switch signal, automatic, A. L. Wilkinson 289,739 

Syringe, G. W. Goodner 289,528 

Table. See Folding table. Ironing table. 

Table frame former, J, A. Conover 289,623 

Tanning, A. J. & J. E. Weeks 289,588 

Tapping, apparatus for raising barrels o r kegs for, 

G. S. Lavendol 289,664 

Telegraph wire, T. Shaw 289,575 

Telephone, mechanical, J. W. Clark 289,620 

Telephone system, C. A. Jackson 289,539 

Theodolite, J. B/Faucette 289,401 

Thermo electric battery, A. K. Eaton 289.631 

Thermometer, self -registering, W.H. H. Barton. 289,603 

Thill coupling, J. Haviland 289,413 

Thrashing machine feed ing mechanism. Z. S. 

SLUliKlllij ~ 2»9,'24 

Thrashing machine straw carrier, E. A. Palmer.. 289,442 
Thrashing machine straw stacker, D. D. & P. J. 

Sprague 289,461, 289,462 

Thrashing machine straw stacking attachment, 

CD. & P. J.Sprague. 289.460 

Tile and constructions made therefrom, Illumi- 
nating grating, T. Hyatt 289,538 

Tires, device for securing wheel, D. Snelton 289,719 

Tobacco cutter, J. W. Covel 289,625 

Toilet implement, W. H. Miles, Jr 289,550 

Tool handle, E. Buell 289,501 

Toy animal, C. F. Ritchel 289,562 

Toy hoop, mechanical, W. R. Fowler 289.523 

Toy knitting machine, W. P. Stewart 289,578 

Toy. mechanical, F. Aberle 289.491 

Trace fastener, W. L. Beach 289,375 

Trace, harness, G.S. Gates 289,403 

Trace supporter, Eberhard & Renz 289,519 

Track bolt lock. D. F. Bllghton 289,379 

Treadle, W. O. Johnson 289.418 

Tricycle. J. Auld 289,746 

Truck, barrel, J. L. Crisp 289,753 

Trunk top support, S. M. Michelson 289,548 

Trunk tray, S. M. Michelson 289,649 

Tub. See Butter tub. 

Tug slide, A. Wentling 289,479 

Tumbler washer, J. T. Whittle 289.787 

Twine holder and lifter, A. B. Tomlin 289,581 

Type writing machine, J. L. Young 289,489 
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Umbrella and parasol handle, J. T. Smith 

Uniting sheets of fibrous and other materials, W. 
S.Seymour 

Valve, balanced slide, J. P. McCook 

Varnish, C. M.Ely..,. 

Vault cover and ventilator, combined, T. W. Lan- 
gill;. ...... 

Vehicle brake, automatic, R. R; Pace ......... 

Vehicle spring, R. MulhoJland 

Vehicle wheel, T. Warwick ... 

Vehicle, wheeled, T.F, Krajewski.. •• ... 

Vent for casks, J. Poznanski ... 

Ventilator. See Window sash ventilator. 

Ventilator, M. A. W. Louis ... 

Wagon, dumping, K. Kennedy . 

Washer. See Tumbler washer. 

Washing machine, B. W. Bush 

Washing machine, W. Holben 

Washing machine, B. K. Lecrone 

Wat^ch, G. Thommen 

Watch winding indicator, R. Heunsch 

Watches, anti-magnetic shield for, C. K.Giles.... 

Water closet and trap, J. Bennor 

Water motor, S. S. Richardson 

Wheel. See Fifth wheel. 

Window sash ventilator, B. W. Chadwick. 

Window screen, J. N. Gibney 

Window shade and screen. B. Green 

"Wire barbing machines, center for, W. T. Bur- 
rows ...... 

Wire fabrics, machine for making, W. J. Davisson 

Woven fabric and loom for weaving the same, A. 
Urbahn ... 

Wrench. See Machine wrench. 

Wrencb, J. Davidson. ,. 



289,723 

289,455 
289,678 
289,766 

289',663 



289,733 
289,421 
289,555 

289,426 
289,6«0 

289,615 
289,416 
289,775 
289,728 
289,533 
289,642 
289.495 
289,560 



PRIEDR. BOECKER PHIL1PPS SOHN & CO, 

HOHESL1MHURG, GERMANY, 

MANUFACTURERS OP 

Hardened Steel Strips for Corset Clasps, 
Hoopskirts, Feathers, and Brashes. 



CET THE BEST AND CHEAPEST. 

IAMMU 





289.526 
289,408 



289,750 
289.507 



289,731 
289,506 



DESIGKS. 

Bag or satchel, hand, A. L. Silberman 14,464 

Calendar card, H. Toaspern, Jr 14,465 

Fire place back.Mackson & Hankinson 14,462 

Lamp and chandelier body, J. & J. A. Kasschau... . 14,473 



TRADE MARKS. 

Ilricks, Hedges* Smith.... 10,769 

Butter, manufactured or artificial, C. A. Watson.. 10,757 

Canned goods. G. W.Baker 10,752 

Cigars, L. Marx 10,760, 10,761 

Hair waves, M. E. Thompson 10.768 

Hardware, saddlery, North & Judd Manufacturing 

Company 10,762 

Knives, forks, and spoons, L. F. Dunn. JO. 765 

Liniment, oil, J. H. Hess *Oo... ...: 10,766 

Medicines, chill, fever, and ague, W. J. W. Kerr 

&Son i 10,754 

Remedy for epilepsy, H. Bk Schweer. 10,755 

Remedy for private diseases, F. Stearns & Co 10,756 

Sheet metal, Republic Iron works 10,767 

Soap, toilet and laundry, Olds & Co 10,763 

Stoves, ranges, furnaces, and heaters, cooking, C. 

Rathbone 10.764 

Tobacco and cigars, manufactured, T. C. Williams 

&Co..'. % 10;758 

Tubing, metal, B.C. Converse '. 10,759 

Wheat, whole winter, D. lirainard., ••»•■ 10,7 3 

& »,.:..*».! Atvpx of +.ho anftoiflentlorj and drawing of 
any patent in the foregoing Iftit, alsoof' any>*pnTOnt 
issued since 1866, will he furnished from this Office for 25 
cents. In ordering please state the number and dste 
of the patent desired, and remit to Munn & Co.. 261 
Rroadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the forae 
f:oing list, at a cost of 140 each. For full instruction- 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 



PERSPECTIVE AND ITS APPLICATION 

to Artistic Drawing.— A paper by J. Romilly Allen, 
Assoc. M. Inst. C. E., giving, by the aid of a series or 
models, an explanation of the fundamental laws of per- 
spective, and showing how far they are applicable to 
artistic drawing. Illustrated with eight figures. Con- 
tained in Scientific An ieric an Suppliemisnt, No. 403. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

To Electricians, Water Boards, Manu- 
facturers, and others using Steam, 
Water, Air, or Oil under Pressure. 

Time and Pressure Time, Speed, and Pres- 

Recorcli ng Gaiiare sure Recording Gauge 

and Alarm for and Alarm for Fac- 

Ofllces. tories, etc* 




Edson's Inventions shown in these cuts are Special- 
ties. They were adopted and used at the Centennial 
Exposition as Standards for Expert Testing for steam 
boilers, steam gauges, etc., and they are guaranteed for 
Accuracy and Durability. They are alike adapted for 
Air, Oil, Steam, or Water Pressure. 

One year's supply of daily Charts, printed and ruled to 
special scale of each instrument, also Shelf and Brack- 
ets, sent free of extra charge with the gauges. 

Full instructions for unpacking, setting up, and run- 
ning always sent with instrument. 

For pamphlets and prices address 

UVL. B. EDSON, 

77 Liberty St., New York. 



fk&vtxfistmtn\&. 



Inside Paffe, each insertion - - - 75 cents a line. 
Hack 1'iigf. en eh insertion - - - SI. 00 a line. 

(Ahout eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter p?'ess. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



I Burgess' Blow Pipe Pump, Invaluable to every! ntelligeatj 
tetal worker, for Tempering, Brazing, Hard and Soft Sol-B 
derhig. Gives Gentlest Flame or Hottest Blast. $10. Circu-B 
'arsfree. J. ELLIOTT SHAW, 154 S. Fourth St., Phila. I 



Be 

■ai 



WftT^MARFRS 



Before buying, see the Whitcomb Lathe and tne weg- 

. ■ . -> . ...rf. , i -' ', <<;.,■■ ■ ■ , ■ , ■ . ■ ■ j 

BOOKWALTER EXGIXE. 

Compact, Substantial, Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Oov- 
ernor. Pump, etc., at the low 
price of 

8 HORSE TOWER $240 00 

&H •■ '■ 280 00 

%% " " 355 00 

Sir" Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 
Springfield, Ohio, 
or 110 Liberty St., New York. 



-A.. IF-A/ST efts C30. 9 

{Cinoinns-ti, Ohio.U. 8. A*" 1 

Exclusive Agents and Importers for the United States, of the 

CELBBHATED 

PERIN BAND SAW BLADES, 

Warranted supertor to all others tn quality , ft n» 
fefe, uniformity of temper, and general aura- 
mlity. One Pertn Saw outwears three ordinary Bawa. 



WORKSHOP 

RECEIPTS. 

SECOND SERIES. 

A reliable Handbook for Manufacturers, Mechanics, 
and Scientific Amateurs. 485 pages, size 7% x 5 inches. 
Price Two Dollars, postage prepaid. 

DescripPhve Catalogue and Circulars mailed free. 




AND STORAGE WAREHOUSE, 



32 TO 38 EAST 4 2d St. 

(opposite grand central depot). 
BUIIjDING fireproof throughout. 

Burglarproof Boxes and Safes Ken ted 
at from $10 to $300 per year. 

The Best of Facilities for General Storage. 
TRUNK STORAGE A SPECIALTY. 
BUILDING APPROVED BY FIRE COMMISSION- 
ERS AND INSPECTOR OF BUILDINGS. 

THOS. Ii. JAMES, President. 



E. k F. H . SPOK, 35 MURRAY ST., HEW YORK. 

PROPER HORSE-SHOEING.— A PAPER 

of great interest to every horse owner, giving many 
valuable hints on the subject of horseshoeing, and show- 
ing that the animal should be shod in accordance with' 
the work that he is expected to perform. Contained 
in Sci kntific American Supplumknt, No. 404* 
Price 10 cents. To be had at this office and from all 
newsdealers. 




PORTABLE 



NECKED SPINDLE 
AND OIL TIGHT BUSH 



MUNSON BROTHERS. 

($\ MANUFACTURERS. /TX. 

^ AND MILL f URNISHIN6S. e/ >h 

UTICAN.Y.U.S.A. * 



WANTED.— A First-Class Mechanical Draughtsman 

for a machine shop in Chicago. He must have had ex- 
perience and be capable of figuring materials. He must 
also be active and not over 3o years of age. A good 
salary and a permanent position to the right man. Ad- 
dress MECHANICAL DRAUGHTSMAN, Box 773, New 
York, giving experience and references. 



EXPLOSIVE COMPOUNDS.— EXTRACT 

from an address by Sir Frederick Ahel, discussing some 
fl0^ fij m l fi fl rta anges tnat ft ave been introduced 





Van I)nzen'« Pat. T^ookc Pulley Oiler 

TT-A O Highest Indorsements, 
H /l ^ Enviable .Reputation, 
XI II KJ Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has shown it to be the only per- 
fect Lubricator .tor Loose Pulleys in 
use. Prices very reasonable. Send 
for our " Catalogue Number 55." 
Van Dtizicn & Tift, Cincinnati, O. 



SPECIFICATION FOR A RAILWAY 

Line.— An important engineering paper, being a full 
copy of a recent contract made by a construction com- 
pany for building a certain portion of a new railway. 
Several new departures are shown in the writing of the 
specifications. The bids are to be very detailed, and 
almost every possible condition and kind of work is fully 
specified; ana, under each head, the class of work so 
covered by the contract price is as clearly expressed as 

Eossible, leaving little room for doubt or dispute. Con- 
ained in Scientific American Supplement, No. 
40*2. Price 10 cents. To be had at this office and from 
all newsdealers. 



!$1G to $1,000 buys county rights to manufacture 
and sell valuable* invention required In every house, etc. 
Indorsed by highest authority. No competition. Pro- 
tits 200 percent. Specially suits woodware trades. Ad- 
dress J. BADGER, Rockville Centre, Long Island, N. Y. 




GASP. DIEDR. W ALZHOLZ, 

HOHENLIMBDB6, GERMANS', 

MANUFACTCRER OP 

Hardened Stigefr Strips far {Sonet Clasps, 
fioopsEirti, FealEef "s, and Brushes. 

SHEPARD'S CELEBRATED 
$eo 

Screw Cutting Foot Lathe, 

Foot and Power Lathes, Drill Presses, 
Scrolls,Saw A ttachments, Chucks, Man- 
drels, Twist Drills, Dogs. Calipers, etc. 
Send for catalogue of outfits for ama- 
teurs or artisans. Address 

H. Ii. S1IEI>AR1> Jt CO.. 
341 & 343 West Front St..Ci licinniui, C). 

theTlectricalworld, 

The Pioneei* weekly Electrical Journal of America. 
Edited by experts. Noted for explaining electrical 
principles, new inventions, etc., in simple and easy 
language, free from technicalities. Able original 
arri les, handsomely and copiously illustrated. 
All the news and progress in Telegraphy, Telephony, 
and Electric Lighting. First and fullest descrip- 
tions, with cuts, of new electrical inventions. 
Cheapest and largest circulating journal of its class in 
the world. Indispensable to all interested in elec- 
trical matters. Same size as Scientific American. 
16 pages; weekly; subscription one year, $2.00. 
Foreign Countries In the Universal Postal 'Union, $8.00. 
Tour subscription is solicited. Sample copies m$U$d free. 
W. J. Johnston, Pub., 9 Murray St., New York. 



PlKCKSPffl DROP pro 

A A-A^"^ BEECHER & PECK, CONN 



CART SADDIiE PA f)S. Outfit with full instrac 
tions how to make them for $36. Address F. A. EVE- 
LETH, Cynthiana, Harrison Co., Ky. Lock Box 29. 



A S60 SHEPARD FOOT LATHE 
for sale. Almost new. Price $50. Address 

A. B. WORTH, Greenport.L. I., N. T. 



AMATEUR MECHANICS.— Model Engine Cast- 
ings, Stationary, ijocomotive, and Marine, from $1.75 per 
set. J. GILBERT, 211 Tenth Ave., New York. 



Rider's New and Improved 

COMPRESSION; 

i 

New and Improved Designs. 
INTERCHANCEABLE PLAN 

MANUFACTURED BT 

DELAMATER IRON WORKS, 

C. H. Delamater & CO., Proprietors, 
No. 16 CORTLANDT ST., NEW YORK, N. V. 




FOR SALiE.— A quarter interest In the American 
Hoop Driving Machine (illustrated on page 111, vol. 49 1. 
It will do the work of ten men and do it better. Now in 
operation in this city. J. WOOD, JR., 

242 South 3d Street, Philadelphia, Pa. 



sOTL0ND0N,BERRY*0RT0N, 

* nun a nil rnn 



THE BEST BAND SAW BLADE 



— Pulverizes everything— hard, soft, gummy, etc. 

£ The best Clay Grinder and the best Cotton Seed 

j> Huller in the world. 

JJ? Portable Steam Engines, Stationary Engines, 

■*■ Horizontal and Upright Boilers, all sizes, on 

o) hand for immediate delivery. 

£ 10 Barclay St., N. Y. City. 



ihur. 



Til nei in v iw _. 
Blasting powders. Powder without sulp] 
___ -IwsfthjS'-powiWi White gunpowder, tiun cotton. 
Modern projectiles and powder charges. Heat and gases 
of powder. Contained in Scientific American Sup- 
plement,' No. 406. Price 10 cents. To be had at 
this office and from all newsdealers. 



mi 



("THE AND CLAY RETORTS ALL SHAPES 

:i|\\. > B0RGNER & 0' BRIE N *s- 

*>B0VC RACE., PHMAHFIDHIA 



SPEAKING TELEPHONES. 

THE ASIKUICAN BELL TELEPHONE COMPANY, 



W. H. Forbes* W. R. Driver, 

President. Treasurer. 



Thko. N.Vail, 
Gen. Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S.CircuitCourt 
have decided this to be the true meaning of his claim ; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearingin a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.! 

Telephones for Private Ijine, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
Its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AllIKIMCAN BULL TKI^PHONE COMPANY, 
U5 Milk Street, liosioii, Mass. 



THE HOLLAND LUBRICATOR, VISIBLE, DROP, 

Is guaranteed to be 

1. A perfect insurance 
against the cutting ol 
Valve-seats. Cylinder and 
Governor Valves ol the 
engine. 

2. It will pay for itself 
4» six month*, in tha^aving 
of oil, coal, and packing. 

3. It wilt insure more 
speedin therevolatlons of 
the e ngine, Bay from one to 
two strokes per minute, 
tbns increasing the power 

of theenglne. M'f Mby Holland & Thompson, 2 II River St., Troy ,M . Y. 




THE BALLOU M'F'G CO., 
Makers of Fine machinery, Correct Leading Screws, 

And Instruments of Precision ; Astronomical Clocks, 

Mathematical and Scientific Apparatus, etc. 

HARTKOKI), CONN. 



RECENT EXPERIMENTS AFFECTING 

the Received Theory of Music.— An interesting paper, 
detailing the results of a series of experiments of Prof. 
Morton with Koenlg's tuning forks in order to prove the 
incorrectness of Helmholtz T s statement that beats do 
not coalesce into musical sounds. Contained In Scien- 
tific American Supplement. No. 401. Price 10 
cents. To be had at this office and from all newsdealers. 




SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcher ever 
made. Planing20 in. wide, 6 In. thick, weight 2,200 lb., 
S300; planing 24 in. wide, 6 in. thick, weight 2.600 lb.. 
$350 . Beading, Arbor, and Head, extra, $20. Sash, Door, 
and Blind Machinery a specialty. Correspondence so- 
licited. Rowley & Hermancft, Williamspoit, Fa. 



MALLEABLE IRON CASTINGS. — A 

description of some of the methods employed for an- 
nealing iron castings in order remove their brittleness. 
Contained in Scientific American Supplement, No. 
399. Price 10 cents. To be had at this office and from 
all newsdealers. 




FOSSIL MEAL COMPOSITION, 

The Leading 1 Non-Conducting 1 Covering' 

FOB UOII.ERS, PIPES, ETl\ 

With % to ^ inch thickness it radiates less heat than 
any other covering does with 2 inches. 

Weighs very light, 1b very durable, fireproof, and is 
easily applied. Sold in a dry stute by the pound . 

Fully indorsed by Professor Ordwayy Massachusetts 
Institute of Technology, Boston. 

FOSSIL MEAL CO., 48 Cedar St, Kef Yuri 



Telegraph and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JONES & B RO. Cincinnati, ©. 

Iti. important to us that you mention this paper. 



SOI'l HWARK FOUNDRY & MACHIVE COMPANY, 
430 Washington Avenue, Philadelphia, 

Engineers & Machinists, 

Blowing Engines ami Hydraulic Machinery. 

Sole makers of the 

Porter-Allen Automatic Cut-Off Steam Engine. 




flOri^s . TA^pj^^C^^bersburfl, ^ 



METAL WORKING 

MACHINERY 

LATEST IMPROVEMENTS. 
GOULD & EBERHARDT, 

WETVABLK., ]V. J. 




-IFIRE —AND'— VERMIN!-*- 

PROOF 

Sample and Circular Free by mail. 
U. S. MINERAL WOOL CO., 22 Courtlandt St, N. Y. 



ROOFING. 

For steep or flat roof s. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and sampesfree. 
Agents Wanted. T. NEW. 3',' John Street, New York. 



THE BIGGEST THING 0UT 1,1 S s e t , , if I ? r d ,"° ok 

(new) E. NASON & CO., 120 Fulton St., New York. 



ftlz'-c) <Qa%p,^ if""-*. SPRAY -^v^l 


"^ ? - w 5 t= , a-"™ 


S FEED WOTERj<q 




m = Purifier «j 

.' fOR STEAM BOILERS 
^ U.S. & F0REIGN.PATENTS 



PATENTS. 

MESSRS. "MUNN & CO.. in connection with the pub- 
lication of the Soitsntific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patent.B 
for Inventors. 

In this line of business they liave had thirty-eight 
years' experience, and now have unequaled facilities for 
the preparation of Patent; Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States. Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels. Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet Sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN Sc CO., Solicitors of Patent*, 
261 Broadway, New York. 

BRANCH OFFICE.— Corner of F and 7th Streets, 
Washington, D. C. 
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■WASEANTBD 6 Tears, 

$125 : F N ° L R r: $75.0 

27 STOPS. 




I want you to order a :^^SES l X , H<0'VJE3Hr I£ pot, 

sible, and I make this Special Limited Price so as to enablt 

CfrKnwi mi ?S n ff»> tlllIB avoiding the HOLIDAY itusH. Reader, will you 
OtLD&it HOW! It not, write your reasons why. 

BEGEAR iRICE, $125.0Qsg^°^l 

~~— * 1 — nn-.ii L ™ _ ■— »iW~ n ■ i ■ m Bloat popular Cabinet 

Organ ever Bruit, from the very tact mat one now isbeing made and shipped every five 
minutes; 6,000 constantly in process of manufacture; working at night by eleotrio 
lignt to supply the great demand for this Beethoven style. r*"I? you are about to pur- 
chase a Cabinet Organ or to buy one as an experiment to sell again, you should avail 
yourself of the special limited off-r as below. Be sure to let me hear from you anywi 

ana scientific plan, producing music equal to an organ costing four times its value of 

other makes. T'le Reeds are arranged in the Reed Board, as follows: 

1st. Set Charming SAXAPHONE Reeds. 6th. Set Sweet VOIX CELESTE Reeda 

2d. |jt Famous fRENCH HORN Reeds. 7th. Setof SoftCELLO.Reeds. 

3d. Set Beautiful PICCOLO Reeds. 8th. Set of DULCIANA Reeds 

4th. Set JUBILANTE VIOLIHA Reeds. 9th! Set of DIAPASON S 

6th. Set Powerful SUB-BASS Reeds. loth. Set of CLARIONET or CELESTE Keeds. 

■ar-i?. p 5£ Ial "■"nation is called to the number of Stops used in this famous instrument 

With the above 10 sets Golden Tongue Reeds and the following Stops, fourteen (14) 

oIg5Ss C OF ^SS^? J B_3Sr&__SI_ tA ™ THIS ° K ° AN EQUAL T ° » 
27 S1"OI»S. .___» FOIiIiOTVS n 

j *• CELLO, 8 ft. tone 8. Melodia. 3. Clarabella. 4. SUB-BASS. 16 ft. tone. 6. Boar- 
don, 16 ft. tone. 6. SAXAPHONE, 8 f t. tone. 7. VIOL M GAMBA, 8 f t. tone. 8. Dia- 

gison, _ ft, tamer »..«0_A DOLCE, 4 ft'tWie. 10. Grand Expressione, 8 f t. 11. FRENCH 
ORS,3tttone. 12. Harp JEolmn. 13.. VOX HUMANA. It Echo, 8 ft. tone. 15/ 
Dulciana, 8 ft. tone. 16. Clarionet, 8 ft. tone, 17. VOIX CELESTE, 8 ft. tone. 18. Vlo- 
ffiSs kS %. ,$ one _. w - Vox Jubilante, 8 and 4 ft. tone. 80. Piccolo, 2 ft. tone. 21. OCTAVE 
COUPLER. 23. Orchestral Forte. 83. GRAND ORGAN STOP. 24. Right Knee Stop. 
??rT A ^i .?i atlc Valve Stop. 26. MEZZO KNEE BWEL. . S7. M ESTOSO PEH. 
mFmr« S^°P en Patented Combination Swell. To which is added the AEROS- 
TATIC. EXPRESSION Compass or Regulator, showing at a glance the amount of press 
lire upon the instrument ; same as a compass to the ship so is this new improvement 
5°™e Organ. (See cut shown under the lamp on side of case.) CASE IS BUILTFROM 
HANDSOME SOLID BLACK WALNUT, profusely ornamented with neat hand carving, 
(Height, 72 in.; Depth, 24 in. ; Length, 48 in.) Manufactured so as not to take the dirt oi 
Oust. Thoroughly seasoned and kiln dried; will stand the test of any climate; handsome 
rubbed varnish finish and polish; carved and ornamented with rich tracing in srold. 
IT IS BUILT TO LAST, NOT FOR SHOW. Right and Left Grand Organ Knee Swell, 



p[0BT| JjEWJQN 





:_r»OS»XTI"V__S BIi^ST. 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Farts than any other Slower. 
P. H. & F. M. ROOTS, Manufacturers, 

0ONNEB8VILLE, IND. 
S. S. TOWNSEND, Gen. Agt.,22CortlandSt., 9Doy St., 
COOKE & CO., Selling Agts., 22 Cortland Street, 
JAS. BEQQS & CO., Selling Agts. 8 Dey Street, 

WE-WV YORK. 
<=END FOR PRICED CATALOGUE. 



go as to enable performer to throw on and off full power without removing hands from 
Keyboard. Also a third knee swell (patented) gives the Organ a resonant tone not ob- 
tained in any other make. Lamp Stands. Pocket for Music, Treble (3) Upright Bellows, 
Steel Springs, Nickel Plated Pedal Plates, BEATTY'S PATENT STOP ACTION anti 
SOUNDING-BOARDS. REGULAR CATALOGUE PRICE, ONLY 4135.00. This Organ <• 



ta&ed in any other make. Lamp StandsVpocket f o"r MusFc, TrebteT» IjprigM BeTlows, 

OfQQl Onnt>.m Vj n l.nl tll„4-„J Tl-'ta-.l T_l__„_ Til- I mnllHO T *ATKNT STOP '>""■"■»'"'" - J 

_ ______.„ „__._____„_ , JNLYS13 "" 

worthj to any lover of sweet music, several times its cost. 

special Ten-Day Oifer to Readers of the SCIENTIFIC AMERICAN: 

— If you will remit me only S75.00anatneannexeuijoupouwa.uumoaa^» 

from the date hereof, or 865,00 if for- 
warded within Ave days, I will imme- 
diately box and ship you this Organ, 
.with Organ Bench, Book, etc., exactly 
the same as I sell for §125,00. / 

Givea Under my hand and Seal, 

DECEMBER 23, 1888. 



flJ79 A WEEK,$12adayathomeeasi_ymade. Costly 
V* ^ Outfit free. Address True & Co., Augusta, Me. 

~G0TD WATCH FREE! 

The Publishers of the Capitol City Home Guest, the 

well known Illustrated Literary and Family Magazine, 
make the following liberal oiler for the Holidays* 
The person telling us the longest verse in the Bible before 
February 1, will receive a Solid tiold Lady's Jluni- 
ihk Cased Swiss Watch worth $50. If there be more 
than one correct answer, the second will receive an ele- 
gant Slcin-wnidiiitt Uentleinuu's Wntch. Thethird 
a key-winding hiiglish Watch. Bach person must 
send 2dc. with their answer for which they will receive 
three months' subscription to the Home finest, a 60. 
page Illustrated Holiday Book, a Case of 25 arti. 
cles that the ladies will appreciate, and paper containing 
the names of winners. Pubs. Home Guest, Hartford, Ct. 



PHONOCRAPHY, OR PHONETIC SHORT-HAND. 
Catalogue of works by Benn Pittman, with alpha- 
bet and illustrations for beginners sent on applicafion. 
Address Phonographic Institute, ( lncinnati, Ohio. 




- Aaj| g# 



I Mysoleobiectistosell thousandsfor 

Christmas presents, 

_id to this end I am_ willing to offer 



TO^u!H^Tn»nrDy«nyTeTideronE? 

SCIENTIFIC AMERICAN, " 

toffctner with onlv SfS 00 or _?5 OO naSHl 018 Organ as an ADVERTISEMENT, 
W O ^neVl^e? RV>ristered^ one 8old sells 

o?BinkDra^ma^a^^ntJ^o?SSe^^^^^Jr^^^M 
(13) da™ «»-«no m -fl d_T herehv«»VoetnranoivAtBeethoven. every five minutes— 6,000 



,ys, as specified, I hereby agree to reeeivet Beet ' l0 ™ n l eTer y nve minut|s-o,wt 
same in full payment for one ofmy BeethovenKonstattttytoprocessofmanufaoture. 
Organs. Money refunded, with interest at 6P desire to ship one every two min- 
pefcent. from date of your remittance, if noti" te ?- Reader, will you aid me by or- 
as represented, after year's use. Idermg one ! Remember, if you order 

c/; — a ._aui_i _■ bbiivvuII guarantee entire satisfaction. If 



Signed. 



DANIEL F. BEATTY 



■ilnot, return the Organ after you have 



Address or Call upon \ 
the Manufacturer , f 



--. .. „__ friends. 

_, _ __. ______ _ _ ._ IF YOU AftE UNABLE TO ACCEPT THIS 

OFFER NOW, "WRITE ME YOUR REASONS WHY. Friends of yours may desire an 
ORGAN. Call their attention to this advertisement. If they are from home mail this 
offer to them. If you can conveniently help me extend tile sale Of these POPULAR 
INSTRUMENTS I shall certainly appreciate your efforts. 



__fyou _ _ 

speaks for itself —it sings its own praises, 
-tt-™.- -™. ,_ T ~™_ _-. ™ ^™ ^ B - - - 



DANSEL F. BEATTY, Washington. New Jersey. 



INFORMATION WANTED in relation to discovery 
made in England, by which paper is made from turf or 
peat mosB. Who can tell anything about the process ? 
Address IRA W. BIRD, Jefferson, Wis. 



50 



Large New Gold, Silver, etc., Chromo Cards, no 3 
alike, name on, lllc. I-. Jones & Co., Nassau, N. Y. 



$66 



a week In your own town. Terms and $5 outfit 
Iree. Address H. Hallet& Co., Portland, Me. 




DYKE'S RE A It D ELIXIR 

Forces luxuriant Mustache, Whio- 
kers, or hair on bald head, in 30 to 
30 dajt. No injury. E daily uMd. 
BeaU the world, 2 or E Pksa done 
t_« work. Will prore It or forfeit^.. 
ila^e-wllli^direptio-B sealed and poetpai 




i"«- h. A. L. S911TH & CO., Agents, Palatine, I1U 



DR. H. H. KANE, 
of the DeQuincey 
Remedy 



OPIUM 



HABIT 



.Opium Home, now offers 
whereby any one can cure 
— - — _ — _ _ _ himself at home quickly and 
palnle-iNly. For testimonials, and endorsements, letters from 
eminent medical men, and a full description of the treatment, 
address H. H. KANE, A.M., M.D., 46 W. ifctrst. — - - 



A WITH LITTLE ( 
illustranonsanae-cl 



:s BUILT 

-.., .__^___.J3_OBNOM0NEY! 
650 lllustrsaoii- and exhaustive text lnlhe 
fcreatwor_"HOWTO BUILD, FURNISH 
AND DECORATE, ' Just published. Special I 
offer to first purchasers. "A book worth ten 
' times the price."— H. Y. Sun. A rtTTffrflQ i 
[ Extraordinary inducements to *1 « _- _1 X • J 
/ An entirely new feature : Double profits. 
Large specimens and particulars free to_ 
callers ; sent by mail for 4c. In stamps-^ •" 
k Co-operative Building Flan Association. 
24 Ba_____t St.. New Yoek. . J 

B| AP_ffilJITIlfi and Wa e° n Makers should 
DLH ul\Olfll I nv send for specimen copy of the 
Klack^iriitli and Wheelwvijrlit, a ^0-page monthly 
full of illustrations and practical information — sent free. 
Subscription price. $1 a year. Address 
M. T. Richardson, Publisher, 49 Barclay St., New Fork. 



GENTS can make 83 to 815 ^per day mtro. 



AUtrt I O ducing anew Cash and Sales Book 
to business men. No peddling. Sold from sample. 
Specimen sheets, showing plan of book, with all 
particulars, by return mail. Address 
H. W. PAMPHIXON, PuDllsher, 30 Bond St.; New York. 



POPULAR SCIENCE MONTHLY. 

Conducted by E. I_. & VV. J. Younians. 

Thi. Popular Scien-ci- Monthly was established a 
dozen years ago to bring before the genera] public the 
results of scientific thought on many large and import- 
ant questions which could find no expression in the 
current periodicals. Scientific inquiry was penetrating 
many new fields, extending! important knowledge, and 
profoundly affecting opinion upon numberless questions 
of speculative and practical interest, It was the policy 
of this magazine at the outset, and has been constantly 
adhered to since, to obtain the ablest statements from 
the most distinguished scientific men of alt countries in 
their bearing upon the higher problems of investigation. 
Leaving the dry and technical details of science, which 
are of chief concern to specialists, to the journals de- 
voted to them, The Popular Science Monthly has 
dealt with those more general and practical subjects 
which are of the greatest interest and Importance to the 
people at large. 

Science is the great agency Of improvement in*his 
age, private and public, individual, social, professional, 
And industrial. In its irresistible progress it touches 
everywhere, and affects everybody. It gives law to the 
material interests of the community, and modifies its 
ideas, opinions, and beliefs, so that all have an interest 
in being Informed of its advancement. Those, there- 
fore, who desire to know what is going on in the world 
of thought In these stirring times, when new knowledge 
is rapidly extending, and old errors are giving way, will 
find that they can keep inform ed only by subscribing for 
The Popular Soiknce Monthly. 

Ti-R MS: $5.00 per annum. 

Volume XXIv. begins with the November number. 
Subscriptions may begin at any time. 

D. APPI..KTON & CO., Publishers, 

1, 3, and 5 Bond Street, New York. 



(CURE FITS' 

« JKpen I say cure 1 do not mean merely to stop tnem for s 
i?!,""^!? have them return again, I mean a radical cure. 
I have made the un> D __. ... &,£$ ^»4»tt pi-«v «_■ f-*j-t imo 
SICKNESS a life-long study. I warrant my remedy to euro 
the worst case.. Because others have failed Is no reason for 
not now receiving a cure. Send atones for a treatise fiCnd a 
Free Bottle ofmy infallible remedy. Give Express and Post 
Offige t I fr floats vmi . gnthi|i&fiBTi < ft trii_k.ji« jj-Yualtf- r_. i_ w n ■■ 







<« 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November 18, 18*9. 
For Mrecredam Road making, Ballasting of Rai lioiuls. Crushing Ores, use of Iron Furnnees, 
etc. Rapidly suoerseding our outer styles of Blake Crusher on account of its superior strength, ejficl- 
encv, and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn. 




DEAFNESS CURED! 

'RAPIDLY and COMPTETELT. Hearimt perfectly re- 
stored. New methods : Rarefaction, Blbcteo-Medication. 
Simple, Painless, Pull details from medical Director of 

THE AURAL CLINICi. 177 6th Ate., New Yoek. 



tuts a-__rar 

ELASTIC TRUSS 

Has a I*ad different from all 
others, is cup shape, with Self- 
Adjusting Ballin center, adapts 
itself to all positions of theb#djr 
while the ball in the cup 
presses back the intes- 
._, —__—_,. * ine ^JM s J_ a3 a person 

aOQS With the finger* with light pressure the Her 
aia is held securely day and night, and a radical euro 
certain. It is easy, durable and cheap. Sent by mail. Cip. 
zularsfree. EUULSSTON TRUSS CO., Chicago, Ufcx 





RUBBER BACK SQUARE PACKING. CONSUMPTION. 

_-■_-.-,__. -_? ._._.__ _-.,._.., ._ j I have apoBitive remedy for the above disease; by Ita ns» 

thousands of casag of the worst kind and of long standing 
have been cure d.«Tndeed, bo strong is my faith lufts efficacy, 
that I will send TWO BOTTLES FREE, together with a V AlA 



BEST IN" THE WORLD 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps 



B represents that part of the paoking which, when in use, is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. *_._,_.,. 

This Packing is made in lengths of about 20 feet, and of all sizes from % to 2 inches square. 




FREE TO F. A. M Graphic Colored Engraving 

of an Ancient initiation Scen« from a newly discovered 

f Egyptian Tablet; also, the large new illustrated 

Catalogue of Masonic books and goods, with bottom 

t prices; also, an offer of very lucrative business to 

V A. M. REDDING &CO, 

Masonic Publishers and Manufacturers, 731 Broadway, New York. 

6Cin ^OflP^day athome. Samples worth $5 free. 
^O IU q»_£U Address Stinson & Co., Portland, Me. 

PERFECT 

NEWSPAPER FILE 



NEW 

John H. Ch_ev_e, Treas. 



YORK BELTING & PACKING CO., 

Nos. 13 & IS Park Row, opp. Astor House, New York. 



ATLASV 

INDIANAPOLIS, IND., U. 8. A. 

MANU-AOTC-EBS OP 

STEAM ENGINES, 
S3 BOILERS. ' 

CARRY ENGINES and BOILERS IN STOCKfor IMMEDIATE DELIVERY 





NEW HAVEN MANUFACTURING CO. 
NEW HAVEN. CONN* 

Manufacturers of Irox Working 



MACHINE TOOLS 

Lathes, Planers, Drills, Shapers, etc# 

ILLUSTRATED CATALOGUE ON APPLICATION. 




The Koch Patent File, for preserving' newspapers, 
magazines, and pamphlets, hus been recently improved 
anefprice reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTJNN & CO., 

Publishers Scientific AM_Ric__f . 




M'F'G OPTICIANS. 

Exclusively Perfected 

OPERA, FIELD & 
MARINE CLASSES, 

TELESCOPES, MICROSCOPES, 



Magic Lanterns, "Ano_ato," etc. 



send at once for LIST OF USEFUI. HOLIDAY 

GIFTS— gratis. 



Clark's Noiseless Rubber Wheels 

Absolutely prevent splintering and wearing 
uf flu e it i uam g o- by w a i rf Tnftn BKX ^-*^' 



i, Tables 



i Adapted for Trucks, Boxes, Baskets, -_. , 

and work of every kind In Mills, Ware- 
houses, Stores, etc. Catalogue tree. 

GEO. P. CLABK, Windsor Looks, Ct. 



_ ABLE TREATISE on tills disease, to any sufferer. Give _ 
press - F. O. address. DB. T. A. SLOCTJM, 181 Pearl St., N. T. 

OPIUM 

Habit easily cured with CELLORED E OF GOID 

Leslie E. Keeley, M.D., Surgeon, C. & A.R. R. 



RUPTURE 

cured without an operation or the injury- trusses inflict 
by Dr. J. A. SHERMAN'S method. Office, 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 

266tiTEDITI0M. PRICE ONLY $1 



BY MAIL, POSTPAID. 



ABSOLUTELY mil Oflil'O 
THEBEST.WIL0UN O 

LIGHTNING SEWER ! 

Two thousand stitches a mlnnte. The only 
absolulelyfirst-flass Saving Machine In the 
world. Sent on trial. Warranted S years. 
Send for Illustrated Cntalosrne and Circular 
B. Agents Wanted. THE WI_LSON 8EW- 
XNOt UACHINE CO., Chicago or New York, 




A CTJrder, Rufflw, TucK- \ I H 
.er, Five Hem_uers.Bf_td «B I ■■ 
er, Thread Cutter, Need^lr I W 
les, Oil and full outfit with each.-. 
Guaranteed tobe perfect. War- 
ranted 5 years. Don't pay double 
for machines no better, when you 
can try these before you pay a cent 
All late Improvements. Runs light 
with little noise. Handsome and 
durable. Circulars with hnn* 
-_. dreds of testimonials free. 
& CO, 47 Third Ave. , Chicago,!!!- 




WITHERBY, RVUG & RICHAaDSON. Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, MasB. Send for Catalogue. 




KNOW THYSELF., 

A Great Medical Work on Manhood, 

Exhausted Vitality, Nervous and Physical Debility, Pre- 
mature Decline in man, Errors of Youth, and the untold 
miseriesresultinfrfromindiscretionsorexcpsses. A book 
for everv man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, pach 
one of which is invaluable. So found by the author.whose 
experience for 23 years is such as probably never before 
f el 1 to the lot of any physician. 300 pages, bound in beau - 
tiful French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— me chanicp-1, liter- 
ary, and professional— than any other work sold in this 
country for $2.50, or the money will be refunded in every 
instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
officers of which he refers. 

This book should be read by the young for instruction 
and by the afflicted for relief. It will benefit all.— .Lon- 
don. Lancet. 

There is no member of society to whom this book will 
not be useful, whether youth, parent, guardian, instruct- 
or, or clergvman.— Arnonaut. 

Address the I'eabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street. Boston, Mass., who mav 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinate diseases that IMC A I have 
baffled the ski U -of all other physicians II C HI a 
specialty. Such treated successfully TUYC.CI C 
i without an Instance of failure. I It I O C l_X 



© 1883 SCIENTIFIC AMERICAN, INC 



398 



Sftimtiixt %mxUm. 



[December 22, 1883. 



&&vtit\itomnft. 



. - • 75 cents a line. 
. . . 81.00 n. line. 



Inside I*ns:e, ench insertion 

Back Paste, each insertion 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication, office as early 
as Thursday morning to appear in next issue. 



OTTO CAS ENGINE. 




Over 10,001) In use. 

Burns common Gas 
and Air. Nosteam.no 
coal, no ashes, no fire, 
no attendance, no dan- 
ger. Started at once. 

Sizes: 1,2,4,7,10,15, 
25 ind. H. P. 

SCHLEICHER, 
SCIIUMIVI & CO., 

Philadelphia 
and Chicago. 



PORTABLE FOROES-i L nX e8 ^S) faotory 

EMPIRE PORTABE FORGE CO., Cohoes, N. T. 



, 3, F. Brown's Patent 

M FRICTION 
, «,' CLUTCH. 

I j^BM Send for Illustrated Cata- 
yHF logue and Discount Sheet 

A. & F. BROWN, 43 Park P lace, New York . 



■Gears andaVGrant, 4 Al-H 
G. CuttingBden St. , Boston! 



■Gear Book 

■ Free. ■ 



I water I 
MOTOKS.I 



LITTLE WONDERS. 



A. ,... ,,;a OKI'HSON S ' ...^ 
fcpaUSTABUE DIAMOND TOOL, 




c 



3 Tools for Emery Wheels. 

|C Also Shaped Diamond Carbon Points, 
indispensable for Truing Emery Wheels, 
Grindstones, Hardened Steel, Porcelain, 
and Paper Calender Boilers, Drilling, 
Planing, Moulding, Millstone Dressing, 
and Sawing Stone. 
The subscriber is " IdentiJUd^jm^--' 

for the above purpose. Numerous com- 
posite wheels and new industries have 
been created whers their " value '' has , 
proved incalculable/. 

64 Nassau Street, New York. 



ELLIOTT'S PAT. WATCH OILER. 

Send $1 for sample and prices by mail. 
W. Smiia,, «1 Stanhope St., Boston, Mass. 




The "MONITOR." 

A NEW LIFTING AND NON- 
1-1 ITING INJECTOR. 

4 




IVA'fHAW fto DK 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A Iso Patent 

EJECTORS 

OR 

Water Elevators, 

For Conveyin 
Water and Liquid. 

Patent Oilers, Lu- 
bricator^ etc 
EYPTTS, 



Send Jbr catalogue. 92 dc. 04 Liberty St., New Vorki 



H.W.J0HHS* 

ASBESTOS ROPE PACKING, 

ASUESTOS WICK PACKING, 

ASUESTOS FLAT PACKING, 
ASBESTOS SHEATIIINGS, 
ASBESTOS GASKETS, 

ASBESTOS BUILDING FEI.T. 
Made of strictly pure Asbestos. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York, 

Sole Manufacturers of H.W. Johns' Genuine 

ASBESTOS LIQUID PAINTS, HOOF 

PAINTS, BOOKING, STEAIVl PIPE 

AND BOII.EU COVERINGS, 

FIREPKOOI? COATINGS, 

CEMENTS, ETC. 

Descriptive price lists and samples free. 






HO FOR f,ST\WW^ 



A/EWYO#KCOALTAR CHEMICAL CO. 

/o WAWfffwsifw.r. 



Will, A. 

Providence, R.I, (Park St.), Slxnilnn tea' walk West fromstation. 

Original and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J, W. Hill, M.I. Prlcetl.25, 



A LIGHT RUNNING EASY RIDING MODERATE » PRICED TWO WHEELED 
|Ei7ERY-6milT5FA-H0Rsrs5SULl^lVEHICLE TEN V STYLES AND WEIGHTS 

U^u^r^vr^lH BRADLEY &. CO. 




OPECTACLES 



Telescopt 
phi 



tographic Outfit 



Microscopes, 

•ts for 



Pho- 

ama 



O tears, Opera Glasses, etc. It. & J. BECK, 
Manufacturing Opticians, Philadelphia, Pa. 
Catalogue. _£El 



Manufacturing Opticians, Philadelphia, Pa. 
I&~ Send for Illustrated Price 



MAGIC LANTERNS 



And STEREOPTICONS, all prices. Views i illustrat- 
ing every subject for PUBLIC EXHIBITIONS, etc. 

$W~A profltablebusiiiess for aman with-small capital. Also 
Lanterns for home amusement. 116-page catalogue free. 
McALl.ISTEB, Mfg. Optician, 49 Nassau St., N. Y. 




GOLD MEDAL, FASI8, 1878, 

BAKER'S 



Warranted absolutely pure 
Cocoa, from which the excess of 

Oilhasbeenremoved. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 

Sold by Grocers everywhere. 



BAKER & CO., Dorchester, Mass. 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED strong*? than any other Vise 
by EAGLE ANVIL WORKS only, Trenton, N. J. 



HTFORMATIOir 

For Users of Steam Pumps. 

Van Duzen's Patent Steam Pump 

C No Packing or Oil, lis 

Requires < No Repairs or Skill, \ Reli- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid; ever 
ready ; no moving parts ; all brass ; can- 
not clog nor get out of order; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed: not like cheap Pumps made 
of Iron; all sizes to 6 inch discharge; 

- prices from $7 upward: capacities from 

100 to 20,000 gallons per hour. State for what purpose 
wanted and send for Catalogue of 'Pumps.. 

VAN BUZEN ite TIFT, Cincinnati, O. 






Shinier Cutter Heads 

10,000 SOLO. 

work Car Siding. Flooring, 
Ceiling, and Ship 
Lap. To Mould 
Doors, Sash, and 
Blinds. Cope 
Heads to match. 
Shinier & Co., 
Milton, Pa. 




Emerson's Newl^~Bookof S A W S 

More than 100 illustrations, 112 pages. » 50,000 » 
Every rule given that will enable its ±t,_?f. w _„ 
Readers to overcome every difficulty, and Wf™5lV 
Sawyers instructed in hanging, truing, " '" ™* " 
Or straightening and running all kinds of SAWN 
Never failing of success. Now ready for " "-" 

' Send your full address to [FREE distribution. 

Emerson, Smith & Co., Beaver Falls, Pa. 



NATIONAL STEEL 

TUBE CLEANER. 
For cleaning Boiler Tubes. Saves its cost every time it 
is used ; indorsed by best Engineers. 

\<besros OTnrerinls, PI her, Mf lli w r < l . - 
Packing, and Cement. 
'-'ift)i,Dn'iSl"6fi'55i,iaaiJ*iVeV k 7ork. 



GAS ENGINES, 



Simple, Substantial, Safe, Economical 

Half horse power will pump 500 gallons of water 100 feet 

nigh"per hour with 25 feet of gas. 

POWER BETERMINED BY ACTUAL TEST. 

Call and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. 231 BROADWAY, NEW YORK. 



I MINERAL LANDS A SPECIALITY. 

ECTION'5 OR CORES OBTAINED THE WHOLE 

:>^ RTES 1 ah Wells 

3 AND STRAIGHT ADMITTIN G -'v <>\\ 
iMPANC CASING IN PROPORTION \ 
TO'SIZE OF HOLE THANBY ,' 
ANY OTHER PROCESS^-;. 
ESTIMATES GIVEN V- f i 
AND CONTRACTS, < 111 AV 

i 1 ; DIAMOND 
'I DRILL CO. 

B0X*r23P0TTSVILLEPA. 

V.MfvNFTFtS.OF DIAMOND DRILLS 



.ROCK BORINC 



DAMSON BUlLDlNGafAINTlNG 

U .'UecoTnting, etc. For 1883 elghty-eight-pageHlus- 

...... ^^.^eo-^dffe^if^^g^hrge^-^^g^ni 




POE 1884. 



The Most Popular Scientific Paper in the World. 



ESTABLISHED 1846. 



tsr Circulation Larger than all Papers of its Class Combined. 

Only $3.20 a year, including' postage to United States and Canada. 
$4 a year, including postage to all countries in the Postal Union. 



This widely circulated und splendidly illus- 
trated paper is published weekly. Every number 
contains sixteen pages of useful information and 
a large number of original engravings of new In- 
ventions and discoveries.represeuting Engineering 
Works, Steam Machinery, New Inventions, Novel- 
ties in Mechanics, Manufactures, Chemistry, Elec- 
tricity, Telegraphy, Photography, Architecture, 
Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers And in the Scien- 
tific American a popular resume of the best 
scientific information of the day; and it is the aim 
of the publishers to present it in an attractive 
form, avoiding as muon as possible abstruse terms. 
To every intelligent mind this journal affords a 
constant supply of Instructive reading. It is pro- 



motive of knowledge and progress in every com- 
munity where it circulates. 

One copy of the Scientific American and one 
copy -of the Scientific American Supplement 
(see prospectus below) will be sent for one year, 
postage prepaid, t any subscriber in the United 
States or Canada, on receipt of seven dollars 
by the publishers. 

The safest way t remit is by Postal Order, 
Draft, or Postal Note. Money carefully placed 
inside of envelopes, securely sealed; and correctly 
addressed seldom goes astray, but is at the send- 
er's risk. Address all letters and make all orders, 
drafts, etc., payable to 

MCNN & CO., 261 Broadway, New York. 



Tbls Is a distinct paper from The Scien- 
tific American, but it is uniform in size with it, 
every number containing 18 octavo pages. The 
Scientific American Supplement embraces a 
very wide range of contents, covering the most 
recent and valuable contributions in Science, 
Mechanics, Architecture, and Engineering from 
every part of the world. Every number contains 
several illustrations, consisting in part of import- 
ant engineering works, in progress or completed, 
both at home and abroad, architectural views of 
and plans of new public buildings, handsome 
dwelling-houses, cheap cottages, household furni- 
ture, etc. 

Translations from French, German, and 
other foreign journals, accompanied with illustra- 
tions of Grand Engineering works: also of Naval 
and Meohanical construction of magnitude, pro- 
jected, progressing, aud completed, at home and 
in all countries abroad. 

Tbe most Important papers read at Scien- 
tific Conventions by the best and most profound 
thinkers, will be found in The Scientific Ameri- 
can Supplement. This paper when preserved 
and bound, forms a most useful encyclopaedia of 



information, and presents a complete history of 
the progress of the times in the Sciences, Arts, and 
Mechanical Engineering. This paper contains no 
adver isements. 

Price— $5 a year, in advance ; or one copy of 
The Scientific American (see prospectus above) 
and one copy of The Scientific American Sup- 
plement both mailed for ono year for $7, pay- 
ment in advance to the publishers. Remit by mall 
and address 

MTJNN & CO., 
Publishers Scientific American, 

261 Broadway, New York. 

K^Munn & Co. have obtained for their clients, 
since establishing their Agenoy in 1846, more than 
one hundred thousand patents. 

No other Patent Ageney has better facilities for 
obtaining patents, trade marks, copyrights, etc., 
quickly and cheaply. 

Inventions examined and advice as t patent- 
ability given free of charge. 

Patents ob ained in tbe United States, Canada, 
and all other countries on the best terms. 

Pamphlets of Information on obtaining Patents 
in this country and abroad sent free on applica- 
tion. 



OAIiI i. 

A$4 Periodical for $ I. W. 

1 Number for Nothing. 

A DICTIONARY JVITHOUT COST. 

Two Ele gant Engravin gs F ree. 

To Every New Subscriber ! If your subscription to the 

American 
Agriculturist 

(43 TEAKS OLD) 

for 1884 is immediately forwarded, the sender will be 
presented with the December number of this year free ; 
also with a 600-l'AGE DICTIONARY, with fifty 
thousand words and forty-five pages of engravings, post 
free: also with the Magnificent Engravings, 11x18!^, 
"FOES OR FRIENDS?" and "IN THE 
MEADOW " (10 cents for postage). 

SAMPLE COl'Y for two 2-cent stamps. 

$1.50 a year) Single numbers, IS cts. 

SPECIAL INDUCEMENTS TO CANVASS- 
ERS. 

Address Publishers, 

Orange Judd Co. D. W. Judd, 

President, 

751 Broadway, New York. 




Small Engine Castings, Geart, 
Lathe TooIs.Saw Blades, Tools 
for Mechanics Machinists and 
Amateurs, Engraving Tools* 
Scroll Saws, Skates. Bicycles, 
The large st stock of fine Tools 
in the U. S. Send for price-ljst. 

TH1 JOHN WILKINSON 00-, 

68 & 70 Wabash Ave. Chicago. 



OFFICE OF THE LATE 

MORRELL STORAGE WAREHOUSES, 

3»d ST., CORNER 4th AVE. 

AS I AM ABOUT RETIRING FROM THE STORAGE 
BUSINESS, I CHEERFULLY RECOMMEND THE 

Lincoln Safe Deposit Co.'s 

VAULTS AND WAREHOUSE TO SUCH OF MY 
FRIENDS AS DESIRE FIRST-CLASS STORAGE AC- 
COMMODATIONS. AFTER THE SETTLING UP OF 
MY AFFAIRS, MY SUPERINTENDENT, MR. W. H. 
WAYNE, WILL BE FOUND AT THEIR w A REHOUSE 
OFFICE, NO. 46 EAST 41ST STREET, W 1 1 ERE ANY 
BUSINESS YOU MAY REQUIRE IN MY LINE WILL 
BE PROMPTLY AND CAREFULLY ATTENDED TO. 
VERY RESPECTFULLY, 

JOHN H. MORRELL. 




Truss Hoop Driving. Buffalo, >. Y. 



Head Rounding. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. B. FRANKLIO. Prcs't. J. I. ALLEN, Pres't. 
J. B. PIERCE, Sec'y, 




STEMWINDING 



Permutation Lock. 

No. 125. For any 

Till, Desk, Drawer, or Closet. Owner 

may use either 1, 2, 3, or 4 of its 50 numbers. 
Mulions of changes equally possible and easy. 
Security unrivaled. Simple, durable, nickel 
plated. Send $2.50 for sample by mail, or 
stamp for Illustrated List of Locks, Tills, and 
Padlocks. D. K. Miller Lock Co., Phila., Pa. 



Pyrometers, 



For showing heat of 
Ovens, Hot Blast Pipes, 



Boiler Flues, Superheated Steam, Oil Stills, etc. 
HENRY W. BULKLBY. Sole Manufacturer, 



i . ouie mail uj.aut.un;i.. 

149 Broadway, New York. 



1MJPE 



Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J ., or 117 Liberty Street, New York. 

wheels and Rope for conveying power long distances. 
Send for circular. 



KEMPS MANURE SPREADER, 

Pulverizer and Cart Combined. 




Plantation Spreader for distributing Cottonseed, etc. in 
drills, CtreatestAierlculturallnTentfonoftheage. Saves 
90 per cent of labor, and economizes manure. Spreads evenly 
all kinds of manure, cottonseed, etc. broadcast or in drills, in 
one-tenth time repuired by hand. Illustrated catalogue free. 

KEMP & BTTKPEE !!%*& CO., Syracuse. S. Y. 



JDBUP BORGINGS 
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BILLINGS & SPENCER Co. 
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